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RESIDUAL EFFECTS OF NITRIFICATION INHIBITOR 
FOR IRRIGATED CORN 
C.R. Clausen, A.D. Flowerday and R.A. Olson 
Objective: To evaluate benefits to be derived from N-Serve nitrification inhibitor 
over a two-year period for irrigated corn grown on Leshara silo 
Procedure: Nitrogen as NH3 was applied in the spring of 1977 
160, 200 and 240 lbs N/a with and without 0.5 lb/a N-Serve. 
300' long and 12 rows wide were employed in 4 replications. 
1978 adding 65 lbs N to half of the plots allowing residual 
measured on the other half. 
at rates of 80, 120, 
Field scale plots 
Plots were split in 
effects only to be 
Experimental Results: The Leshara soil at this site having about 1-1/2 - 2 feet of 
solum above virtually pure sand along with shallow water table seemed to be an 
ideal medium for showing N conservancy with a nitrification inhibitor. Results 
in the first year, however, showed limited benefit for N~Serve with yields 
essentially peaking at the 80 N rate (Table 1). In the next year, however, there 
were decided residual benefits for the 120 to 200 lb N rates where N-Serve had 
been incorporated in the NH3. This residual was evident even where an added 
65 lbs N was applied to the 120 and 160 1b N rates of the previous year. 
Ear leaf analysis at si1king revealed a quite consistent increase in N up-
take for the nitrification inhibitor in both years. Total N in the grain at 
harvest was not consistently greater with N-Serve treatment. Enhanced yields, 
however, from the inhibitor afforded greater total N uptake with resulting 16% 
N conservancy at the most economic rate of 120 1bs N for the 2-year study. 
This experiment effectively demonstrates the need for following residual 
effects that may exist from any given soil treatment. Were judgement to have 
been made on results from the single year of treatment it would have been 
negative for the inhibitor. 
1.1 
Table 1. Grain yield results of a 2-year study on Leshara silt loam with use 
of nitrification inhibitor and varied N rates on irrigated corn. 
Time of N rate in 1977 
Treatment 80N 120N 160N 200N 240N 
---------------- Grain yield, bu/a ---------------
1977 
w/o NI 154 153 158 160 163 
w NI 156 159 165 159 163 
1978 Residual yield 
(no N applied) 
w/o NI 110 101 102 97 117 
w NI 111 117 117 110 120 
2-year increase for NI +3 +22 +22 +12 +3 
1978 Residual yield 
(65# N to half of plots) 
w/o NI 137 131 130 128 138 
w NI 131 136 139 131 137 
Increase for NI -6 +5 +9 +3 -1 
1.2 
Table 2. Nitrogen uptake over a 2-year period by irrigated corn on Leshara silt 
loam as influenced by varied rates of fertilizer and the inclusion of 
a nitrification inhibitor. 
N rate in 1977 
N Measure 80N 120N 160N 200N 240N 
% in ear leaf @ si1king 
1977 
wlo NI 2.58 2.44 2.60 2.58 2.73 
w NI 2.52 2.66 2.74 2.73 2.77 
1978 
wlo NI 2.01 1.95 2.15 
w NI 2.08 2.05 2.27 
% N in grain 
1977 
wlo NI 1. 22 1.18 1.26 1.20 1.22 
W NI 1.20 1.23 1. 24 1. 24 1. 27 
1978 
wlo NI 1.05 1.04 1.06 1.05 1.05 
w NI 1.04 1.05 1.07 1.08 1.05 
Total N uptake, 1bs/A 
1977 
wlo NI 
, 
105 101 111 108 111 
w NI 105 110 115 110 116 
1978 
wlo NI 65 59 61 57 69 
w NI 65 69 70 67 71 
Fertilizer N saved by NI % 
1977 + 1978 0 16 8 6 3 
1.3 
HIGH YIELD CORN-SOYBEANS-WHEAT ROTATION STUDY 
R.J. Lewis, W.R. Raun and R.A. Olson 
Objective: To determine what nutritional limitations may exist for high yields in a 
corn-soybeans-wheat rotation on irrigated Sharpsburg sicl and to evaluate total 
energy requirements in comparison with monoculture corn. 
Procedure: Separate blocks were established in 1981-82 for growing irrigated corn, 
soybeans and wheat in rotation such that each is produced annually, all in com-
parison with adjacent monoculture corn. Treatments include rates of N, P and K 
along with singular rates of S, Zn, Cu, B and manure. Rates of N for corn are 
greatest, intermediate for wheat, and least for soybeans. 
Experimental Results: Great difficulty was experienced in planting and nurture of 
crops during these first two years (three with corn) because of the excessively 
wet and cool springs, compounded with the extreme summer drouth of 1983 and 
disease problems of wheat in 1982. Nonetheless, reasonably good yields have 
been obtained with all three crops for the 2-3 year averages (Table 1). 
Both soybeans and wheat appear to have achieved top yields with the 20 tons 
manure applied in alternate years. Since no N rate by itself has given as good 
results it is evident that the crops are benefitting from the P and perhaps 
other components in the manure. Corn, however, has required substantially more 
in nutrients than provided by the manure which has supplied the approximate 
equivalent of 80 Ibs inorganic N. Subsequent years will confirm how real or 
otherwise the apparent magnitude of P and K responses. The monoculture corn 
adjacent at this early stage has approximately equalled the rotation corn yields 
with only N applied, but appears to have dropped off with higher N plus P treat-
ment. 
Plans call for calculating total energy inputs, i.e., for irrigation, ferti-
lizers and tillage, and equating these with economic returns from crops harvested 
for comparing the rotation and monoculture systems. 
2.1 
Table 1. Grain yields in high yield rotation experiment, 1982-83. Mead Field 
Lab on Sharpsburg sic1. 
1/ Treatment- Average grain yields, bu/a 
------------------------- Rotation -----------------------
Control 
20T manure 
(alt. years) 
80+0+0 
160+0+0 
160+40+0 
160+40+40 
160+40+40+20S+10Zn 
+lB+0.5Cu 
320+80+80 
160+40+40+20T manure 
Corn (3 yr) 
92 
123 
131 
142 
151 
161 
159 
166 
165 
Soybeans (2 yr) 
38 
47 
41 
44 
45 
46 
45 
47 
46 
Wheat (2 yr) 
29 
44 
35 
37 
44 
46 
46 
45 
46 
1/ Soybeans and wheat receive one-fourth the N rates of corn. 
2/ N rate of 240 rather than 320. 
2.2 
Monoc. Corn (3 hr) 
91 
135 
144 
148 
144!:/ 
INFLUENCE OF INTERSEEDED ALFALFA OR RYE IN IRRIGATED CORN PRODUCTION 
R. J. Lewis and R. A. Olson 
Objective: To determine what, if any, value would be derived from interseeding 
alfalfa in no N plots or rye in high N plots with irrigated continuous corn 
production. 
Procedure: This study was initiated in 1974 by splitting plots in a long term 
N management study on irrigated corn on Sharpsburg sicl at the Mead Field Lab. 
Check plots were split with alfalfa seeded on half immediately after the corn 
was ridged for furrow irrigation. Correspondingly, the 240 lb N plots were 
split with half seeded to rye immediately after ridging. These green manure 
crops were then allowed to grow until primary tillage was done before planting 
the following spring. 
Experimental Results: Results during the first years of this study were not 
promising in terms of benefits to corn yield. From 1979 onward, however, inter-
seeded alfalfa has consistently increased corn yields in plots where no N was 
applied (Table 1). The average of 14 bu/a increase for the period 1977-83 
would certainly warrant the cost of seed and seeding effort. 
The case for rye is not as striking in plots that have been recelvlng 
the high N treatment of 240 lbs/a. Six years of rye seeding were required 
before yields began showing a consistent benefit. The average for the 10-
year treatment period of 10 bu/a increase would nonetheless suggest economic 
advantage for the practice. 
Benefit derived in the case of alfalfa seems quite straightforward as 
a N response on these low N plots. This cannot be the explanation for the rye 
benefit, however, since these plots receive more than enough N for the yields 
achieved. Presumably the rye growth is effecting some improvement in soil 
physical properties or otherwise creating a more favorable environment for 
nutrient release and uptake that is so commonly observed in rotation systems 
compared with monoculture. 
It should be pointed out that the results shown here are not as good as 
they should be. Good stands of the interseeded crop have not been obtained 
in some years. r'10isture in terms of rainfall and timeliness of irrigation 
has been critical with the surface seeding operation employed. Given a week 
or so without a moisture increment after germination the new seeding, especially 
on the ridges, is lost. 
The interseeding procedure would undoubtedly work better with sprinkler 
than furrow irrigation. The seeding could be done somewhat earlier, which 
would be helpful, assured frequency of a moisture increment would be greater, 
and much of the seed would not be subtended on a ridge that dries out quite 
rapidly between moisture events. 
3.1 
Table 1. The influence of interseeded alfalfa or rye on subsequent yield and 
N content of irrigated corn, Mead Field Lab. 
No N Interseeded Crol2 240 N 
Year With A lfa lfa Without Alfalfa With Rte Without Rte 
------------------- bula and (% N in grain) --------------------------
1974 87(1.78) 98(1.79) 
1975 128 (1 .61 ) 129(1.70) 
1976 133(1.56) 115(1.65) 
1977 86 (1 .28) 85( 1. 36) 111(1.53) 109 (1 .59) 
1978 146( 1. 22) 152(1.20) 165 (1. 40) 178(1.39) 
1979 144( 1. 15) 96 (1. 10) 
1980 70(1.08) 59(1.12) 126(1.28) 125(1.27} 
1981 121 (1.14) 109(1.20) 171(1.47} 142(1.48) 
1982 93(1.08) 72 (1 .04) 181 (1.28) 149(1. 29) 
1983 64( 1. 25) 53(1.24) 145(1.44) 120(1.39) 
Average 103(1.17} 89(1.18) 139( 1.48) 129(1.51) 
3.2 
MAXIMIZING FERTILIZER N AND WATER USE EFFICIENCY ON 
IRRIGATED AND RAINFED CORN 
R.J. Lewis, W.R. Raun and R.A. Olson 
Objective: To determine the best combination of N, water and crop management practices for 
optimizing yield of monoculture corn on Sharpsburg sicl. This project is supported 
by Phillips Chemical Co. 
Procedure: The irrigated portion of the study was hand planted in basins 15 feet 
wide and 30 feet long to a stand of 30,000 plants per acre in either 30 or 20" 
row spacing, the latter on beds with rows 10" apart and 30" between beds. NH4N03 
was applied at rates of 80, 160 and 240 lbs N/a at three different times, viz.: 
all at planting, all sidedressed at 12-18" growth, and split with 1/3 at planting 
and the rest in two simulated fertigations. Irrigation was measured through 
water meters into the basins in 2" increments frequently or 4" increments corres-
pondingly less frequently to a total of 22" seasonal total moisture. Water con-
sumption by the crop was measured by neutron access tubes. 
Experimental Results: The very wet spring of 1983 delayed planting because of ex-
cessively wet soil just as in 1982. The severe drouth of July and August added 
further limitation to yield potential, in fact required a supplemental irrigation 
of about 2" for the nonirrigated corn to preserve the crop. These difficulties 
contributed to substantial plot variability although yields overall turned out 
surprisingly good. 
The irrigated plots evidenced yield response to N to a rate in excess of 
160 lbs/a as in 1982. There was a 9 bu/a yield advantage of 20" row spacing 
over 30" with similar average for the two years, but essentially no difference 
existed for irrigation method in this year of very unusual climatic conditions. 
Sidedress N was inferior to planting time or split N application, attributed to 
the extremely dry weather that followed sidedressing time. 
The nonirrigated experiment revealed yield response up to 120 lbs N/a. 
Virtually no difference existed for row spacing or plant population in 1983, 
although the 2--year results indicate distinct advantage for 20" row spacing 
and the higher plant population. As with the irrigated portion, sidedress N 
was not as effective as that applied at planting explained by the lack of , 
moisture for carrying the N into the rooting zone in time for the crops most 
effective utilization. 
Water consumption data remain to be calculated, likewise isotope frac-
tionation of l5N/14N remains to be done for ascertaining source of N in the 
crop with the respective treatments. The study will be carried through its 
third year in 1984. 
4.1 
Table 1. Yield response of irrigated corn to time and rate of fertilizer N appli-
cation, row spacing, and irrigation system. Mead Field Lab 1982-83. 
Row spacing 
and 
N rate 
T'ime of N and Irrigation System 
P1ant~ng N Sidedress N 
Lo Irrirll Hi Irrig L6 Irrig. Hi Irrig. 
Split N 
Lo Irrig Hi Irrig 
------------------------------- bula --------------------------------
30" rows 
ON 
80 N 
160 N 
240 N 
20" rows 
ON 
80'N 
160 N 
240 N 
Ave. for R. S. 
(N treated) 
73(71)~/ 
147(139) 
186(178) 
165(1'65) 
67(61) 
f56Ut39) 
212(184) 
206(193) 
Ave. 
61(60) 
152(144) 
174(158) 
167(175) 
56(54) 
170(153) 
191(186) 
192(183) 
for N rate 
30" -- 164(162) 
20" - 173(170) 
o -- 64(63) 
80 -- 153-(144) 
160 -- 174(171) 
240 -- 179 (182) 
152(140) 
155(1'59) 
154 (166) 
1i5f(1"4CW 
158(169) 
177 (190) 
Ave. 
PI 
Sd 
Sp 
133(143) 
156(165) 
171(179) 
151'(146,' 
153(162) 
163(179) 
for N time 
177 (166) 
156(162) 
173(170) 
148(145) 152(151) 
173(161) 19~('l.74) 
188(190) 184(182) 
169'(156) 1"53(135) 
175(183) 155(175) 
181(183) 199(204) 
Ave. for irrigation 
1.0 -- 170(166) 
Hi -- 167(166) 
Y 'Lo' irrigation implies light, frequent irrigation to the same seasonal total as 
applied for heavier, less frequent irrigation with the 'Hi' system. 
~ First number is 1983 yield and second number in pararitheses is 2-year average 
yield for that treatment. 
4.2 
Table 2. Yield response of nonirrigated corn to time and rate of N application, 
row spacing and plant population. Mead Field Lab, 1982-83. 
Row spacing Time of Nand Plant POEulation 
and Planting time N Sidedress N 
N rate 14,000 Elants 21 2 000 14,000 Elants 21 2 000 
---------------------- bu/a ---------------------------------
30" rows 
o N 70(58).1.1 77(75) 
60 N 103 (113) 112 (126) 105(118) 103(121) 
120 N 140(143) 142(149) 125(139) 116(143) 
180 N 120(140) 134(159) 130 (149) 115 (150) 
20" rows 
0 N 81(69) 82 (72) 
60 N 116 (123) 100(121) 129(134) 87 (115) 
120 N 132 (138) 122(153) 115(134) 135(164) 
180 N 138 (150) 132 (164) 116(141) 124(161) 
Ave for R. S. Ave for N rate Ave for N time Ave for Pop. 
30" 120(138) 0 77 (68) PI 124(140) 14,000 122 (135) 
20" 121(142) 60 107(121) Sd 117(139) 21,000 119(144) 
120 128(145) 
180 126(152) 
1/ First number is 1983 yield and second number in parentheses is 2-year average 
yield for that treatment. 
4.3 
PLACEMENT OF NAND P FERTILIZERS FOR MINIMUM 
TILL CORN UNDER SPRINKLER IRRIGATION 
W.R. Raun, D.H. Sander and R.A. Olson 
Objective: To evaluate different Nand P sources and methods of placement for improv-
ing fertilizer use efficiency in sprinkler irrigated corn. 
Procedure: The N study was established on the Mead Field Lab on Sharpsburg sicl using 
an adapted Buffalo All-Flex Till Planter* for both planting and preplant treatments. 
Experimental design was an incomplete factorial randomized complete block involving 
six placement methods, five carriers, and two rates (plus check). Sidedress and 
preplant injection involved only NH3, and UAN was the only source with which ferti-
gation was employed. P and S were applied supplementally to plots as needed for 
balancing the P of urea ureaphosphate or the S of S-coated urea. 
The P study was conducted at two sites, on Sharpsburg sicl on the Mead Field 
Lab and Coly sil on the Raun farm in Loup County with the same Buffalo planter. 
A complete factorial randomized complete block design was employed involving four 
methods, three carriers and two rates (plus check) with all carriers applied in 
liquid form. A uniform 200 kg/ha N rate was used, adjusted with NH3 to compen-
sate varied N composition of the P sources. 
All plots were planted into corn stover residue, receiving no tillage beyond 
that afforded by the plantrT,and were sprinkler irrigated. 
Experimental Results: The exceptionally wet spring, responsible for late planting, 
compounded with the severe drouth conditions of mid to late summer in 1983 re-
sulted in lower yields than normally expected for irrigated corn. There was good 
response to the first 80 kg of N in the N study but no significant yield differences 
within the factorial for source of N or method of application (Table 1). NH3 in-jected before planting or as a summer sidedressing was quite superior to other 
source/method combinations, perhaps related to the reported need for applying N 
below the biomass zone for alleviating immobilization of N at the expense of the 
crop. Second most effective carrier was urea ureaphosphate while sulfur coated 
urea was least effective. The poor showing for fertigation was due in part to 
foliar burn from an excessively concentrated solution. 
There was no response to P at the Mead site in 1983 but good response was 
obtained to the first 9 kg P on the Coly soil with its lower soil P test and 
higher pH (Table 1). No yield differences existed for P sources at either 
location, but a general superiority existed for the dual placement method 
across rates and sources. 
1I This study is carried out in cooperation with the Tennessee Valley Authority 
* Equipment provided by Fleischer Mfg. Co., Columbus, NE 
5.1 
Table 1. Nand P Placement for Irrigated Corn with Reduced Tillage, 198~ 
N Study 
N Rate (across all carriers, methods) 
o 
80 
160 
3062 b 1(~·7 
4895 a 'I? CJ 
4818 a 0~,& 
Carrier (all rates, placements) 
I-UAN - $f)\u. tllM 
UREA 
SCU 
Check 
P1 acement 
Sidedress 
Injected prep1ant 
Band side 
Dribble surface band 
Bndcst prep1ant 
Fertigation 
5753 a 
5195 ab 
4525 bc 
4872 bc 
4347 cd 
3062 d 
5988 a 
5518 ab 
5022 bc 
4725 bc 
4572 cd 
4068 d 
P Study 
P Rate (all 
kg/ha 
carriers, placements) 
o 
9 lb~/ 
18 Ilt 
P placement (all 
Band side 
Band below 
Dual placement 
Bdcst preplant 
Loup City Mead Ave 
/ ,.~~ 
3491 b 66~8607 a 6049 ~o 
4891 a 11. 7792 ~l'f 6342 
4865 a 8109 ~~76487 
rates, carri ers) 
4925 b (~()8279 a 
4262 b ~"h~8131 a 
5854 a q1·\ 7720 a 
5100 ab ~\~7671 a 
6602 
6197 
6787 
6386 
P carrier (all rates, placements) 
APP 
DAP 
UP 
4451 a 7( 8150 a 
4911 a 7'0 8058 a 
5271 a t'6'-( 7643 a 
6301 10/.f 
64851'>3 
6457 7~ 
11 Soils were Sharpsburg sicl at Mead, pH 6.0 and 6.2 and Band K Pl of 14.7 and 9.1 
ug/g for the Nand P studies, respectively. The Loup City site on Coly sil had pH 
of 7.4 and Band K Pl of 6.2 ug/g. 
5.2 
INCREASING FERTILIZER P AND N EFFICIENCY 
ON WINTER WHEAT AND CORN 
Nitrogen Rate Experiments on Wheat - D.H. Sander and G.A. Peterson 
In 1983, nitrogen rate experiments were established on four soils in S.W. 
Nebraska (Table 1). Nitrate N in the soil profile ranged from 221 to 59 lbs 
N03-N/A to a depth of 6 feet. Grain yields were very high in Hitchcock County 
where the 0 nitrogen plots averaged 70 bu/A. Applied N significantly increased 
both grain and straw yields in Perkins County (83-22) where soil N03-N was low. 
Yields were affected by applied N where soil N03-N was high in Perkins County 
(83-24). This location received 70# N/A as NH3 prior to the establishment of 
the experiment. The applied ammonia may have increased sample N03-N variability. 
Both locations in Hitchcock County required 40 1bs N/A according to soil test, 
but yield response was apparent only at site 83-14. Head numbers were also 
significantly increased by applied N. 
Dual Placement of Nand P on Wheat - D.H. Sander and E.J. Penas 
Different methods of P application were studied at three locations (two 
in Hitchcock County and one in Perkins County). Results are shown in Tables 2, 
3, and 4. Although soil tests for P were low for all three soils, only wheat 
grown on the Perkins County soil (83-22) significantly responded to applied P. 
At this location, knifed in P in the fall and row applied P produced wheat yields 
significantly better than either broadcast-fall, spring, or knife-spring method 
of application. All spring applications performed poorly compared to fall appli-
cation in terms of grain and straw yields. Components of yield showed that row 
applications significantly increased the number of heads per acre compared to 
other application methods. However row application resulted in less seeds per 
head. Knifed P in the fall was as effective as row or seed applied P in terms 
of increasing yields, but had fewer heads. Each head contained more seed. Knifed 
application of P in the spring had low grain and straw yields and lowest number of 
heads, but had the highest number of seeds per head. 
Depth of P Placement on Wheat - D.H. Sander, S. McConnell, and G.A. Peterson 
Depth of P placement was studied on winter wheat at four locations. The 
grain yield results are shown in Table 5. 
It appears that placing fertilizer P deeper in the soil increased effec-
tiveness of the P fertilizer at all locations. Data collected in 1983 seems 
to concur with data obtained in 1982, indicating that P should be placed about 
four inches deep. Bands applied four inches deep (between rows) seemed to be 
equally effective with seed placement. Surface treatment of liquid 10-34-0 
placed directly over the row behind the packer wheel on the drill, was equally 
effective as seed or knifed in P. 
Phosphorus Fertilizer Sources on Wheat - D.H. Sander and G.A. Peterson 
Phosphorus fertilizer sources were studied at two locations (Table 6 and 7). 
There was relatively little effect of the different sources of P on wheat yields 
or head numbers at either location. Wheat yields were increased with P app1icatio~ 
in Perkins County (83-24). The different P sources seemed to perform somewhat 
6.1 
different depending on the method of application. Urea phosphate. (17-44-0) seemed 
to be a more effective P fertilizer when row applied than broadcast. 
Phosphorus Fertilizer Particle Size - D.H. Sander 
Two introductory experiments, one on corn and one on wheat, were harvested 
in 1983 to determine the effect of different particle sizes on fertilizer P 
efficiency. These experiments used phosphorus fertilizer particles of 11-55-0 
pressed into pellets weighing 0.33,0;64,1.28, and 2.57g each. A powder treat-
ment was obtained by grinding fertilizer pellets. Table 8 shows the yield re-
sults for wheat. Yields were si nificant increased when fertilizer was ground 
into a powder compared to larqer __ 12arJis;;l.~L~iz~~. Yie as-aecreasea-a:s-peTTet"siie 
"increased. Yleld results were evident visually in the field from spring to har-
vest. Results on COr!] kler:~ l,ess apparent. Treatments did not seem to affect 
corn graTn"-yTe'i"daithough yields were"Slgnificantly increased with P appl ication 
(Table 9). However, while yields did not appear to be affected by pellet size, 
the linear regression was significant at the 10% level indicating increasing 
yield with increasing pellet size. Results indicate some interesting relation-
ships between fertilizer particle size and fertilizer P effectiveness--large 
particle size certainly reduced wheat yields and further studies should be 
established. 
Dual Placement Band Spacing on Corn - B. Eghball and D.H. Sander 
Two experiments were established to determine the effect of spacing and 
depth of P application on the performance of knifed-in bands of ammonia and APP 
(10-34-0) for irrigated corn production. Experiments were established at the 
Field Research Lab at Mead and in Sherman County on soils testing 5.6 and 7.7 
ppm respectively (Bray No.1). Treatments included 12, 18, 24, and 30 inch spac-
ings applied at 3 and 6 inches deep with 3 rates of P (0, 15 and 30 lbs PIA). 
While applied P significantly increased corn yield at both locations, spacing 
affected corn yield only at the Sherman County location. Combined analysis of 
variance over both locations indicated a J:!igJll.¥, significant effect of spacing 
on grain yield. GrairL~ield was IllClximumat_a knife spacing of 21 inches.Oc Since 
maximum grain yi~ld also-o-C-c-iirred near the 24:"inch-spacTng-w;thO applied p, or 
with N alone, the spacing effect could not be attributed completely to applied 
P. Depth of application did not significantly affect yield. Future experiments 
need to have both Nand Prates. 
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Table 1. Effect of N rate on yield and head numbers of winter wheat in South-
west Nebraska. 1983.11 
N rate 
o 
30 
60 
90 
120 
Rate 
linear Quadratic 
C. V. % 
o 
30 
60 
90 
120 
Rate 
Linear 
Quadratic 
C,V. % 
o 
30 
60 
90 
120 
Rate 
linear 
Quadratic 
C. V. % 
o 
30 
60 
90 
120 
Rate 
linear 
Quadratic 
C.V. 
11 N03-N. #/6 feet 
Recommended N #/A 
Grain yie~1~d~ ____ ~G~r~al~"n~+~S~t~ra~w~ ____ ~H~e~a~d~N~u~mb~e~r~ __ 
bu/A lbs/A x 10- 3 Heads/2 feet of row 
70 
69 
74 
73 
77 
_ .06 
NS 
6.1 
70 
76 
(i8 
64 
70 
NS 
NS 
7.2 
57 
68 
66 
68 
70 
.01 
NS 
7.3 
48 
52 
55 
51 
44 
NS 
.05 
10.7 
83-14 
84 
40 
Hitchcock Co. (83-14) 
11.49 
11.52 
12.42 
11.72 
12.55 
Statistics 
.08 
NS 
5.2 
Hitchcock Co. (83-15) 
11.28 
12.14 
11.16 
11. 08 
11.38 
Statistics 
NS 
NS 
3.6 
Perkins Co. (83-22) 
8.84 
10.79 
10.73 
11.08 
11.87 
Stat"istics 
.001 
NS 
7.3 
Perkins Co. (83-24) 
7.64 
8.82 
9.21 
8.48 
7.59 
Statistics 
83-15 
66 
40 
6.3 
NS 
.05 
11.8 
83-22 
59 
40:.. 
145 
142 
146 
169 
185 
.001 
NS 
11. 1 
152 
126 
134 
122 
139 
NS 
NS 
16.0 
140 
155 
165 
168 
162 
NS 
NS 
14.1 
117 
119 
108 
116 
112 
NS 
NS 
16.3 
83-24 
221 
o 
Table 2. Effect of different methods of P placement and rates of P application yield 
and com~onents of !ie1d of winter wheat. Perkins Co. [83-22l Nebraska. 1983. 
Treatment Gral.!!...Lie1d S tra \'1+£1 ra in Head No. Seed \'/t. Seeds/head 
bu/A 1bs7A x 10-3 No.~fcet g/100 seed 
Check 52 11.9 106 2.11 32 
Knife. fall (KF) 
10 58 11.9 116 2.77 32 
20 61 12.0 88 2.63 33 
30 62 . 12.4 125 2.84 31 
. Mean 60 12.1 110 2.74 32 
Knife. spring (KS) 
10 51 10.6 97 2.71 36 
20 56 12.0 103 2.69 33 
30 60 12.0 112 2.71 35 
. Mean 56 11.1 104 2.70 35 
Row (seed)(R) 
10 . 59 11.6 151 2.85 28 
20 60 12.0 136 2.90 26 
30 69 12.0 136 2.92 26 
Mean 63 11.8 14'1 2.90 27 
Broadcast. fall (OF) 
10 56 12.0 105 2.74 33 
20 56 12.1 130 2.83 31 
30 56 12.7 _. 107 2.71 36 
Mean 56 12.2 114 2.76 33 
Broadcast. spring (BS) 
10 50 11.7 101 2.68 35 
20 60 12.5 119 2.82 32 
30 60 12.0 88 2.78 32 
'.f1ean 57 12.0 104 2~ 76 33 
Analysis of Variance 
Rate ** ** NS NS NS 
linear ** ** NS NS NS Quadratic * * NS NS NS 
Method ** ** ** + **' 
Spring vs Fall ** ** ** + ** BS vs K NS NS NS NS + 
BF vs R+K ** ** ++ NS ** 
KF vs R + ++ ** ++ ** 
Method x Rate + + ** NS NS 
C.V. 8.9 9.7 16.7 6.78 11.9 
Bray 1 P.ppm o - 4 = 13.0 
4 - 8 = 2.7 
8 -12 = 2.7 
6.4 
Table 3. Effect of different methods of P placement and P appl icaUon rate on yield 
and head number of winter wheat.llitchcock Co. (83-15) 1983. 
Treatment Grain yield 
bu/A 
Check. 
Knife, fan (KF) 
10 
20 
30 
Mean 
Knife, spring (KS) 
10 
. 20 
30 
Mean 
Row (seed)(R) 
10 
. 20 
30 
Mean 
Broadcast; fall (BF) 
10 
20 
30 
Mean 
"Broadcast, spring (BS) 
10 
20 
30 
Mean 
73 
74 
73 
71 
69 
70 
74 
71 
72 
13 
72 
72 
77 
74 
77 
75 
REP NS 
Rate NS 
linear NS 
Quadratic NS 
Method + 
Spring vs fall NS 
Spring Broad vs knife * 
Fall Broad vs Row & knife NS 
Fall knife vs row NS 
Method x Rate NS 
C.V. 6.4 
Bray 1 P ppm o - 4 = 12.0 
4 - 8 = 5.7 
8 - 12 = 5.3 
73 
11 
12 
74 
75 
6.5 
Gra in + Str="ia:':':"\~ ____ --;FHe;.:a::.;:d..,..:t:..:;:lu::;r.1;.::.be;:.:r_ 
lbs/A x 10-3 2 feet of row 
11.9 127 
11.9 
12.0 
12.4 
10.6 
11.3 
11.5 
11.6 
12.0 
12.0 
12.0 
'12.1 
12.7 
11.7 
12.5 
12.0 
12.1 
11.1 
11.8 
12.2 
12.0 
Analysis of Variance 
NS 
++ 
* 
++ 
** 
* 
** NS 
NS 
"NS 
6.7 
134 
130 
143 
126 
136 
116 
129 
141 
ls1 
148 
133 
159 
143 
121 
137 
** 
+ 
+ 
NS 
* 
* NS 
NS 
NS 
+ 
136 
126 
142 
147 
134 
14.2 
Table 4. Effect of different methods of P placement and P application rates on 
~ie1d and head number of winter wheat. Hitchcock Co. {83-14) 1983. 
Treatment Grain ~ie1d Grain + Straw Head number 
bu/A 1bs/A x 10-3 2 feet of row 
Check 71 12.1 150 
Knife, fall (KF) 
10 77 13.2 154 
20 75 13.0 159 
30 71 12.2 155 
Mean 74 12.8 156 
Knife, spring (KS) 
10 71 12.0 135 
20 74 12.4 149 
30 76 12.6 141 
Mean 74 12.4 141 
Row (s eed )( R ) 
10 70 12.5 146 
20 y5 12.9 154 
30 73 12.7 152 
Mean 72 12.6 1.51 
Broadcast, fall (BF) 
10 72 12.4 151 
20 76 12.9 148 
30 75 13.0 162 
Mean 74 12.7 154 
Broadcast, spring (BS) 
10 70 11.7 152 
20 70 12.0 126 
30 77 12.7 142 
Mean 72 12.1 140 
Analysis of Variance 
Rate NS ++ NS 
Linear NS * + Quadratic + ++ NS 
Method ·NS NS + 
Spring vs Fall NS ++ * 
BS vs K NS NS NS 
BF vs R & K NS NS NS 
KF vs R NS NS NS 
Method x Rate NS 'NS NS 
C.V. 6.3 6.6 14.5 
Bray 1 P, ppm o - 4 = 8.0 
4 - 8 = 2.7 
8 - 12 = 1.0 
6.6 
Table 5. Uinter wheat grain yields as affected by depth of fertilizer P 
application and position. 1983. 
Treatment 
Hitchcock 
83-14 
Hitchcock 
83-15 
Perkinsll 
83-22 
lOP 20P 
Gage 
83-42 
------------------Grain yield, bu/A ~----.--------------
o inches 63 67 52 56 21 
2 inches 65 71 60 60 32 
4 inches 69 70 57 59 37 
6 inches 65 70 58 62 36 
Seed 64 71 57 64 33 
Surface 11 69 58 64 36 
Check 63 66 52 16 
_1/ Two rates of P application, 10 and 20 lbs PIA. 
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Table 6. Effect of different methods, sources, and rates of applied P on winter 
wheat yield and head numbers. Perkins Co. (83-24) 1983. 
Treatment Grain yield 
bu/A 
Rate, #P/A 
0 38 
7.5 41 
15.0 44 
Method 
Broadcast 41 
Row 40 
Knife 43 
P Source 
0-44-0 42 
10-34-0 40 
17-44-0 44 
18-46-0 42 
Method x Source 
Broadcast 
10-34-0 39 
0-44-0 42 
17-44-0 41 
18-46-0 43 
Rowl0_34_0 42 
0-44-0 43 
17-44-0 47 
18-46-0 41 
Knife 
10-34-0 40 
Rate ** 
Linear ** 
Quadratic ** 
Method * 
Source ++ 
Rate *Method NS 
Method*Source * 
Rate*Source NS 
Rate*Method*Source NS 
C.V. 
Bray 1 P, ppm 
8.0 
o - 4" = 6.0 
4 - 8" = 1.0 
8 - 12" = 1.0 
Grain + Straw 
lbs/A x 10-3 
5.91 
6.31 
6.96 
6.37 
6.92 
6.18 
6.60 
6.31 
6.97 
6.55 
5.90 
6.42 
6.32 
6.67 
6.71 
6.80 
7.55 
6.41 
6.18 
Analysis of Variance 
** 
** 
** 
** 
* 
NS 
* 
NS 
NS 
9.7 
6.3 
Head number 
2 feet of row 
92 
85 
93 
84 
96 
79 
95 
87 
88 
86 
80 
94 
77 
87 
104 
96 
99 
85 
79 
+ 
+ 
* 
** 
NS 
NS 
++ 
+ 
NS 
21.3 
Table 7. Effect of different methOds. sources, and rates of appl ied P on winter 
wheat yields and head numbers. Phelps Co. (83-12) 1983. 
Treatment Grain yield Grain + Straw Head number 
bu/A lbs/A NO-3 2 feet/row 
Rate 
0 64 9.5 84 
7.5 69 11.3 98 
15.0 69 11.0 100 
Method 
Broadcast 68 10.8 92 
Row 69 11.5 105 
Knife 71 11.4 100 
P Source 
0-44-0 69 11.4 97 
10-34-0 68 10.9 96 
17-44-0 70 11.4 104 
18-46-0 69 11.0 100 
foletltOd Ji: SOUf"(;e 
Broadcast 
0-44-0 68 10.9 82 
10-34-0 66 10.3 86-
17-44-0 68 11.3 103 
18-46-0 68 10.7 99 
Row 
0-44'0 70 11.8 111 
10-34-0 67 11.1 103 
17-44-0 71 11.5 105 
18-46-0 69 11.3 100 
Knife 
10-34-0 71 11.4 101 
Analysis of Variance 
Rate + 
Linear + NS 
Quadratic NS NS NS 
Method NS 
Source NS NS NS 
Rate*Method NS 
Method*Source NS NS 
Rate*Source NS NS 
Ra te*Method*Source NS NS NS 
C.V. 8.3 8.7 17.4 
Bray 1 P,PPM o - 4" = 12.0 
4 - 8" = 5.0 
8 -12" = 3.8 
6.9 
Tab1e 3 • Effect of P fertilizer size in winter wheat yield. Gage County. 1983 
Treatment Grain Yie1~ Head number Grain + Straw Seed wt. Seeds/head 
Pellet spacing- bulA No./2 feet 1bs/A g/100 seeds 
2 feet 
Powder 51 127 8227 2.67 34.8 
.5 43 77 7116 2.71 34.5 
1.0 42 102 7248 2.67 34.4 
2.0 37 80 6500 2.54 37.4 
4.0 34 66 6392 2.40 33.5 
Check 32 75 5712 2.58 37.5 
11 L.S.D·.OS = 7.1 by/A 
~ Represents pellet spacing in 12" wheat rows placed with the seed. 
Table 8. Effect of P fertilizer particle size on corn yield. Mead, 1983. 
Treatment Grain Yield Ears/plot 
Pellet wt. g. Pellet sfacing-
inches..J 
Powder o ' 72 41 
.33 3.6 62 38 
.64 7.2 75 42 
1.28 14.4 72 38 
2.57 28.8 80 41 
Check-No P 55 33 
Analysis of Variance 
Check vs rest ** ** 
Linear ++ NS 
Quadratic NS NS 
**, *, ++ represents significance at the .01, .05, and .10 level respectively 
1/ Represents particle or pellet spacing in 30-inch rows placed one inch 
- to the side of the row. 
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10. Effect of knife spacing, depth of application, and P rate on 
irrigated corn grain yield at two locations. 1983. 
De~th of A~~lication(inchesl 
Knife 3 · 6 
· 
Spacing Applied P, lb/A!! 
a 15 30 · a .15 30 
· 
Mean 
-------------------------- bu/A -~-------------------------------
12 99 
18 100 
24 118 
30 113 
Mean 108 
12 70 
18 87 
24 104 
30 65 
Mean 82 
Source of variation 
Knife spacing 
Rate 
Depth 
Space*Rate 
Space*Depth 
Rate~'Depth 
112 
108 
123 
87 
108 
102 
102 
119 
91 
104 
t~ead 
135 104 108 135 
122 123 104 123 
108 111 137 139 
109 118 100 118 
119 114 112 129 
Sherman County 
95 78 73 104 
91 77 79 81 
91 102 106 123 
98 77 64 87 
94 84 81 99 
Analysis of Variance 
Mead Sherman County 
NS 
** 
NS 
tiS 
NS 
NS 
* 
* 
NS 
NS 
NS 
* 
116 
113 
123 
108 
115 
78 
86 
108 
80 
90 
** and * indicate significance at the 0.10 and 0.05 levels of probability. 
NS indicates not significant. 
11 All plots received 200 lbs N/A as arrmonia. 
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PHOSPHORUS RATE AND I~THOD OF APPLICATION 
ON WINTER WHEAT IN SOUTHEAST NEBRASKA 
E.J. Penas and D.H. Sander 
Objective: To determine the relative effectiveness of methods of applying 
phosphorus fertilizer on winter wheat using liquid formulation of 
fertilizer applied at three rates of phosphorus. 
Procedure: Studies were established in the fall of 1982 in Gage (2), 
Johnson and Saunders Counties. Table 1 shows the soil test character-
istics of these sites. The two sites in Gage County were low in phos-
phorus according to soil test and the other two sites (Johnson and 
Saunders) were rated very low. The soils at the Bednar site in Gage 
County and in Saunders County were formed in Glacial Till parent 
material; whereas, the soils at the other two sites were formed in 
Peorian Loess. The two Till soils were moderately acid and the Loess 
soils were slightly acid. 
Each plot received 80 pounds of nitrogen per acre as ammonia and nitrogen 
from the 10-30-0 that was applied, except the no phosphorus plots which 
received all 80 pounds of nitrogerl as ammonia. 
Phosphorus was applied at rates of 23, 46 and 69 pounds of P 05 per 
acre. Methods of application studied included pre-plant appfication 
of 10-34-0 and ammonia in bands placed 4-6 inches deep using double-
tubed knives spaced 12 inches apart, 10-34-0 and ammonia with N-Serve also 
knifed into the soil, broadcasting 10-34-0 fertilizer on the soil surface 
and incorporated with a field caltivator prior to seeding, 10-34-0 dribbled 
in bands 12 inches apart on the soil surface at one rate of phosphorus 
(46 lbs/ac) and incorporated, and fertilizer placed with the seed at 
seeding. 
Results and Discussion: Table 2 shows the grain yields for each treatment 
at each of the four sites. Phosphorus increased grain yields at all site2. 
Increasing the rate of phosphorus resulted in an in an increase in grain 
yield in Gage (both sites) and in Saunders Counties; however, the lowest 
rate of phosphorus (23 pounds PZ05 per acre) applied in Johnson County 
was adequate for the yields achleved. 
There was a significant difference between methods of phosphorus appli-
cation at each of the sites. Applying phosphorus with the seed or with 
ammonia in bands were the most effective and these two methods were equal. 
Applying phosphorus fertilizer broadcast was inferior to the other methods. 
The addition of N-Serve to the ammonia did not increase the effectiveness 
of banding phosphorus with ammonia. Dribbling phosp~orus in bands was 
not superior to broadcast application except at the Cacek site in Gage 
County. The reason for this lack of consistancy is not known. 
7.1 
LIr~E-INDUCED CHLOROSIS IN SOYBEANS 
R. A. Hiese 
Soybean acreage is expanding in Nebraska where formerly corn or grain sorghum 
growers are seeking alternative crops for a number of reasons. Soybeans will be 
grown in more fields where chlorosis may occur. Yield reductions do occur when-
ever soybean plants are slightly chlorotic for periods of 10 days or more. 
Objective: Evaluate the effects of several products and application methods for 
reducing or eliminating chlorosis in soybeans. 
Procedure: Four field experimental sites in Saunders, Colfax, and Dodge counties 
were selected because these field areas had a well documented history of 
chlorosis problems with soybeans. Soil information is given in Table 1. 
These soil sites represent a drastic soil environment change compared to 
Eastern Nebraska's well-drained, slightly acid soils where no soybean 
chlorosis is observed. 
Table 1. Soil Test Information of Experimental Sites 
-County 
Soil 
Cooperator Depth pH P K Na HC03 
Organic Calcium, Carbo-
Matter nate Equivalent 
Dodge Krac1 
inches 
0-8 8.1 9 
8-16 8.4 
16-24 8.5 
ppm 
340 6 
4 
4 
146 
154 
193 
--------- % 
2.6 2.8 
4.4 
4.7 
Colfax r~ovak 0-8 8.3 <1 
8-16 8.4 
16-248.3 
140 13 
25 
40 
6.0 17.8 
22.8 
30.6 
Saunders Kresak 
Saunders Raikes 
0-8 8.3 2 
8-16 8.4 
16-24 8.5 
0-8 8.3 7 
8-16 8.9 
16-24 8.9 
205 85 
70 
76 
162 67 
132 
175 
177 
234 
291 
297 
245 
392 
5.0 
1.7 
5.7 
7.8 
12.5 
0.9 
3.4 
7.3 
Soil types: Krac1 - Gibbon silty clay loam; Novak - Lawet silty clay loam; 
Kresak - Lamoure silty clay loam; Raikes - Leshara silty loam, alkali. 
Soil pH, so;l bicarbonate (HCO;), calcium carbonate equivalent (CaC03) and 
sodium (Na) are all much higher in the soils where soybean chlorosis is an 
annual problem. 
In 1983 soybean yield on all sites except the Kresak site was influenced 
by drought. A receding high water table on the Kresak site was helpful 
rather than detrimental to soybean yields. 
8.1 
SEED PLACED EXPERIMENTS 
One feasible approach to growing soybeans on high pH soils is to apply 
a material at the time of planting. Two experimental sites were selected 
for seed placed treatment at the time of planting. Results are given in 
Table 2. High plot variability and adverse growing season effected yields 
and the ability to differentiate between some of the seed placed treatment. 
DPS and DPS+HP yields were significantly greater on the Kracl site. The 
DPS seed placed treatment has given fairly consistent yield benefits in 
other years. Cal-Sul, Fe-Sul, and EDDHA did not benefit yield on either 
the Kracl or Raikes site, but have been dependable materials for economic 
yield benefits in other years. High salinity soil conditions at the 
Raikes site did exist. Any non-organic or mineral material adds to the 
soil salts already present. Under these conditions the Fe Sul resulted 
in germination damage and very poor stands. 
Table 2. The effect of Material Placed with Soybean Seed at Time of 
Planting. 
Amount Applied per Soybean yield means 
Treatment11 acre in 30-inch rows Kracl Raikes 
Fe-EDDHA 
DPS + UP 
DPS+Fe+EDDHA 
DPS 
Fe-KeMin 
Dow XP73021 
Check 
DPS+UP+Fe-KeMin 
Cal-Sul 
Fe-Sul+FeKeMinY 
Fe-Sul 
Fe-Sul+EDDHA 
4 1 bs 
1/2 gal+10 lbs 
1/2 gal+l lb 
112 gal 
40 lbs 
112 gal 
1 qt+10 lbs+20 lbs 
75 1 bs 
75 lbs+20 lbs 
75 1 bs 
75 lbs+l lb 
L.S.D. 0.1 
-------- bulA ------------
30.4 ab 
36.7 a 
34.4 a 
28.2 ab 
26.6 ab 
26.5 ab 
18.8 b 
23.8 ab 
30.2 ab 
22.2 ab 
26.6 ab 
21 .6 ab 
11.96 
35.0 a 
32.7 a 
32.3 a 
30.9 a 
30.4 a 
28.3 a 
28.05 a 
27.6 a 
24.0 a 
9.7 b 
6.2 b 
0.5 b 
--U5 
1I Products are: Fe-EDDHA, Sequestreme Iron, Fe-138, Cieba Geigy 
DPS, Hamp-845, Hampshire Chemical Co. 
Fe-KeMin, Georgia Pacific Corp. 
Dow-XP73021, Experimental Product, Dow Chemical Co. 
UP, Urea phosphate, TVA, 17-44-0 
Cal-Sul, Iron-Sul, Duval Corp. 
~I Use of Fe-Sul at 75 lbs/A caused germination damage on Site 2 
8.2 
FOLIAR EXPERIMENTS 
Traditionally the use of a one percent solution of iron sulfate applied 
at a rate of 20 gallons per acre is used to reduce chlorosis in soybeans. 
Repeat applications are frequently suggested at 7 to 10 day intervals until 
chlorosis disappears. In the iron sulfate solution, sulfur in the sulfate 
form was applied at a rate of 0.34 lbs per acre. Separate experiments with 
sulfate sources (Table 3) were compared with a repeat spray during early 
stages of soybean growth. Under the conditions of the experiment neither 
were there differences between sulfate sources nor were there differences 
due to the effect of sulfate. 
Table 3. The Effect of Foliar Application of Equal Amounts of Sulfate 
Anion From three Sources. 
Treatmentll 
FeS04·7H20 
(NH4) S04 
CaS04·2H20 
Check 
Soybean AVerage Yield 
Raikes Kresak Novak 
-------------- bulA -----------
34.8 49.6 22.8 
40.8 46.7 22.9 
31.6 51.8 21.6 
29.9 47.9 21.3 
N.S. N.S. N.S. 
-
Average Yield 
A 11 Sites 
35.7 
36.8 
35.0 
33.0 
11 Treatment repeated one week after initial S·S04 rate at 0.34 lbs 
per acre with each application. 
Check plots could be observed as very slightly more chlorotic than treated 
plots following foliar application of sulfafe.Some learburriing __ was 
observed in all plots from the ir'QIL?..Yliate so~~.~e.·· 
Other materials along with sulfate sources were evaluated for their 
effects reducing chlorosis and increasing yields of soybeans (Table 4). 
On one site Fe-EDDHA and on another site (NH4)2S04 proved to be superior 
to other materials used. Foliar application continues to give inconsistent 
resu 1 ts. . . . "".. -'-',-,." '-_ ... ,-,.-
PLANT DENSITY AND TREATMENT EXPERIMENTS 
Thin stands of soybeans show more chlorosis and less yield than dense L 
stands where 12 seeds per foot of row are planted (Table 5 and 6). 
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Table 4. Comparison of Foliar Application of Materials on Soybeans 
Grown on High pH Soils. 
Fol iar Material Rate/AcreY 
Average SO,lbean Yield 
Kresak Novak 
FeS04·7H20 2.9 lbs 48.1 ab 21.5 ab 
( NH4)2S04 1.4 lbs 52.3 a 22.8 ab 
CaS04·2H20 1.7 1 bs 46.1 ab 19.8 ab 
Fe-EDDHA 0.5 lbs 47.1 ab 22.0 ab 
DPS 2.0 qts 39.1 b 19.2 b 
MixtureY 43.2 b 22.4 ab 
Check 45.2 ab 21.8 ab 
loS.O . . 05 B:04 3:T9 
1I All materials applied in 20 gallons of water per acre. 
2/ Mixture consists of Fe-EDDHA+OPS+UP+Fe-KeMin at 0.2 lbs. 1.0 qt, 
- 10 lbs and 5 lbS per a~re respective·IY. 
Table 5. The Effect of Soybean Plant Density and Treatmentll 
Seeds Planted per Rate Appl ied 
Foot of Row Treatment per Acre 
12 0 
Fe-Sul 75 lbs 
Fe-EDDHA 2 lbs 
0 
Fe-Sul 75 lbs 
Fe-EDDHA 2 lbs 
0 
Fe-Sul 75 lbs 
Fe-EDDHA 2 lbs 
loS.D. .05 = 14.35 
Kracl Site 
Soybean 
Average Yield 
34.7 a 
36.4 a 
40.2 a 
24.2 ab 
30.7 ab 
38.2 a 
17.2 b 
4.5 b 
32.5 ab 
Table 6. The Effect of Soybean Plant Density and Treatmentll 
Seeds Planted per Rate Applied 
Foot of Row Treatment per Acre 
12 0 
F e-EDDHA+DPS 2 lbs+l qt. 
0 
Fe-EDDHA+DPS 2 lbs+l qt 
0 
Fe-EODHA+DPS 2 lbs+l qt. 
L.S.D. .05 = 8.80 
1I Raikes Site 8.4 
Soybean 
Average Yield 
24.9 ab 
30.9 a 
17.3 bc 
26.5 ab 
13.3 c 
21.2 bc 
Objectives: 
EFFICIENT NITROGEN USE FOLLOWING 
SOYBEANS IN ROTATION 
E.J. Penas and M.D. Clegg 
1. Determine the nitrogen equivalent contribution of soybeans as 
measured by the yield response of the crop following soybeans. 
2. Determine the amount of supplemental nitrogen which results in 
maximum economic yield of the crop following soybeans. 
Procedure: This study involved sites in Lancaster and Otoe Counties. The 
site in Lancaster County was discarded soon after sorghum crop emergence 
due to variability in crop emergence and growth. Soils samples were 
collected to a depth of 6 feet at the Otoe County site. Surface soil 
samples were analyzed for pH, phosphorus, potassium, zinc and organic 
matter, and all samples were analyzed for nitrate nitrogen. These data 
are presented in the accompanying table. 
Nitrogen was applied after crop emergence using ammonium nitrate. Rates 
in 20 pounds increments were applied in 7 replications in each previous 
crop area. Essentially, no rain was received after fertilizer application. 
Plant samples were collected during the growing season and grain yields 
were determined at maturity. 
Results and Discussion: All data from this study are not yet available; 
however, the following information was obtained. 
Soil nitrogen was low following both previous crops. An increased in grain 
yield due to applied nitrogen would be expected under these soil conditions; 
however, there was no increase in yield. It is likely that the applied 
nitrogen was not effective due to the lack of rain. Soil water was at 
field capacity at planting time; thus, grain yields were good, but limited 
by available water. 
This research was supported in part by a grant from the Nebraska Soybean 
Development, Utilization and Marketing Board. 
9.1 
NITROGEN RATES ON GRAIN SORGHUM 
SOIL TEST DATA 
Otoe County, 1983 
Previous Crop 
Soil pH 
Phosphorus, ppm 
Potassium ppm 
Zinc, ppm 
Soil Nitrogen, lbs./ac. 6 ft. 
Organic 1mtter, % 
Sorghum 
5.6 
23 Med 
344 V. Hi 
5.1 High 
53 Low 
3.0 
Soybeans 
5.7 
28 High 
289 V. Hi 
4.9 High 
63 Low 
2·8 
GRAIN YIELD, bu. lac. 
Nitrogen Rate, Previous Crop 
lbs. lac. Sorghum Soybeans 
0 80 94 
20 86 88 
40 84 88 
60 89 90 
80 92 94 
100 88 97 
Response: No No 
Soil N, lbs./ac. 6 ft. 53 63 
Organic Matter, % 3.0 2.8 
9.2 
SOYBEAN VARIETY EVALUATION ON HIGH pH SOIL 
E.J. Penas and R.W. Elmore 
Objectives: 
1. Evaluate a maximum of approximately 40 soybean varieties to determine 
their performance under the soil conditions of high pH found in the 
bottomlands of the Platte Valley and similar soils (pH 7.5 and higher). 
2. Characterize the chemical and physical soil properties at each of the 
test sites and identify the soil series at each site. 
3. Evaluate the effect of planting density on chlorosis tolerance of a 
limited number of soybean varieties. 
Procedure: Forty-four soybean varieties were planted at six sites (Buffalo, 
Colfax, Dodge, Merrick and Saunders (2) Counties) in 1983. At each site, 
plots were replicated six times. Also at each site, three varieties 
(Century, Stine 2050+, and 'vVilliams 82) were planted at three planting 
rates (4.5, 9.0 and 13.5 seeds per foot of row). 
Starting four weeks after planting and at two week intervals, each plot 
was visually rated for green color (1 = normal green color to 5 = extreme 
chlorosis and 6 = dead plants). Each site was scored two or three times. 
Seed yields were obtained from three sites. Three sites were not harvested 
(Buffalo, drought; ;\i1errick, poor stands and Saunders (Raikes), early snow). 
The variety x density studies were harvested at Dodge and Saunders (Kolb) 
Counties. Variety x density study in Colfax County was not harvested 
because of inclement weather. 
Results and Discussion: 
Buffalo County. Chlorosis was very mild at this site. Chlorosis scores 
(average of three readings) are shown in Table 1. Since chlorosis was mild, 
most varieties scored in the top group (2.14-2.38). Seed yields were not 
obtained because of severe drought stress. 
Colfax County. Chlorosis was not severe at this location. Chlorosis scores 
(average of two readings) are shown in Table 2. Since chlorosis was not 
severe, two-thirds of the varieties scored in the top group (2.51-2.72). 
Seed yield for each of the varieties is shown in Table 3. Yields are low 
because of drought stress. Twenty-eight varieties ranked in the top group 
(18-23 bushels per acre). Figure 1 shows the relationship between 
chlorosis score and seed yield. In this test, seed yield was not correlated 
with chlorosis score. Factors other than chlorosis influenced seed yields 
at this site. 
Dodge County. Chlorosis was very severe at this site. Most varieties did 
not survive in one half of the plot area; thus, data are reported for two 
replications. Average chlorosis scores (3 readings) are shown in Table 4. 
10.1 
Table 5 shows the 
Chlorosis was severe at this site. ::':ven the most tolerant 
stands were lost 
shows the chlorosis 
Only 9 varieties scored 
of these were in the top at 
were not harvested because of poor and 
r 1(, ld crmd j tiO:'l.s. 
stress. Five rC))HCa)'lOnS 
six were in the top 
correlation between 
Table 9 shows 
~i ve varieties scored in 
Another 
site since variety performance seems to be 
Chlorosis scores for this experi:nent are shown 
sites. density influenced chlo";::-osis score 
As was increased from 4.5 to to 
seeds :per foot of plant improved Sl''TIij·lC,ant.lv 
at four of the six in terms of chlorosis score. 
best at all foW' sites and 'Nilliams scored the 
to Century in Buffalo and Counties and in Colfax and 
Saunders (Kolb) COlmties. was no by density interaction at 
site. Seed yields from two sites that were are shown in Table ll. 
This reGearch was 
ment, Utilization 
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Table 1. BUFFALO (OSBORN) VARIETY CHLOROSIS SCORES 1983 
SOURCE DF 
REP 2. 
TREATS 43. 
ERROR 86. 
TOTAL 131. 
ANALYSIS OF VARIANCE 
SS 
135.19 
1.27 
1.24 
137.70 
MS 
67.60 
0.03 
0.01 
F 
4680.81 
2.04 
STANDARD ERROR OF A TREATMENT MEAN - 0.0694 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 57. • 0.1943 
EXPERIMENTAL MEAN = 2.30 CV - 5.237. 
DUNCAN'S MULTIPLE RANGE TEST (57. PROTECTION LEVEL) 
IDENTIFICATION AVERAGE RANGES OF INSIGNIFICANT' CHANGE 
FERRY MOR GT1380 2.66 I 
--- MEAD 
FERRY MOR GT1310 
SUPERIOR SPB340 
STOCK 500 
N. K. 545-01 
MIDWEST OIL 397 
FONTANELLE 4545 
S BRAND S44A 
AGRI-GOLD ROYAL 
JACQUES J-105 
HOFLER GEM 
SCHETTLER 83-32 
HOEGEMEYER 200 
STINE 2050+ 
5 BRAND S47B 
STOCK 793 
L O'L EXP79-1746 
L O'LAKES L4106 
G. HARVEST X360 
DEK-PFIZER CX350 
NC+ 2D90+ 
STOCK 462-A 
N. K. X735028 
FONTANELLE 4747 
STINE 2920 
S BRAND 548 
HOEGEMEYER 350 
HOEGEMEYER 205 
G. HARVEST H1285 
NC+ 2D90 
HOFLER CENSOY 
HOEGEMEYER 264 
DEK-PFIZER CX283 
L O'LAKES L4207 
SCHETTLER TC204A 
DEK-PFIZER CX290 
--- PLATTE 
S BRAND S47 
STINE 2330 
SUPERIOR SPB308 
MCCUBIN TAYLOR 
JACQUES J-103 
--- CENTURY 
2.50 I I 
2.46 I II 
2.44 III 
2.43 III 
2.39 
2.39 
2.38 
2.38 
2.35 
2.35 
2.34 
2.33 
2.33 
2.33 
2.32 
2.31 
2.29 
2.29 
2.29 
2.29 
2.27 
2.27 
2.27 
2.27 
2.26 
2.26 
2.26 
2.26 
2.26 
2.25 
2.25 
2.25 
2.23 
2.21 
2.21 
2.21 
2.20 
2.20 
2.19 
2.18 
2.18 
2.18 
II II 
IIII 
II II 
IIIII 
II II I 
IIIII 
IIIII 
IIIII 
IIIII 
IIIII 
IIIII 
II III 
II II I 
III II 
II II I 
IIIII 
IIIII 
IIIII 
IIIII 
IIIII 
IIII 
IIII 
IIII 
II II 
II II 
II II 
IIII 
II II 
IIII 
III 
III 
III 
III 
III 
II 
II 
II 
II 
2.14 I 10.3 
Table 2. COLFAX (NOVAK) VARIETY CHLOROSIS SCORES 1983 
SOURCE 
REP 
TREATS 
ERROR 
TOTAL 
DF 
l. 
43. 
43. 
87. 
ANALYSIS OF VARIANCE 
SS 
2.21 
1.10 
0.37 
3.68 
MS F 
2.21 258.26 
0.03 2.99 
0.01 
STANDARD ERROR OF A TREATMENT MEAN - 0.0654 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 57. - 0.1851 
EXPERIMENTAL MEAN - 2.71 CV • 3.427. 
DUNCAN'S MULTIPLE RANGE TEST (57. PROTECTION LEVEL) 
IDENTIFICATION AVERAGE RANGES OF INSIGNIFICANT' CHANGE 
FERRY MOR GT1310 3.02 I 
II FERRY MOR GT1380 
HOEGEMEYER 350 
SCHETTLER 83-32 
N. K. S45-01 
STOCK 500 
--- MEAD 
SCHETTLER TC204A 
DEK-PFIZER CX283 
DEK-PFIZER CX350 
G. HARVEST X360 
G. HARVEST H1285 
SUPERIOR SPB340 
STINE 2050+ 
MIDWEST OIL 397 
HOEGEMEYER 264 
FONTANELLE 4747 
SUPERIOR SPB308 
DEK-PFIZER CX290 
STOCK 793 
S BRAND S47B 
FONTANELLE 4545 
L O'LAKES L4207 
S BRAND S47 
HOFLER CENSOY 
HOEGEMEYER 205 
HOFLER GEM 
L O'L EXP79-1746 
S BRAND S48 
MCCUBBIN TAYLOR 
HOEGEMEYER 200 
STINE 2920 
S BRAND S44A 
NC+ 2D90+ 
STOCK 462-A 
AGRI-GOLD ROYAL 
--- PLATTE 
JACQUES J-I05 
STINE 2330 
NC+ 2D90 
--- CENTURY 
JACQUES J-I03 
L O'LAKES L4106 
N. K. X735028 
2.97 
2.94 
2.91 
2.85 
2.84 
2.80 
2.80 
2.78 
2.77 
2.76 
2.76 
2.75 
2.74 
2.72 
2.72 
2.72 
2.71 
2.70 
2.69 
2.69 
2.68 
2.68 
2.68 
2.68 
2.68 
2.67 
2.67 
2.66 
2.66 
2.65 
2.65 
2.65 
2.65 
2.64 
2.63 
2.63 
2.60 
2.59 
2.57 
2.56 
II I 
II II 
II III 
II III 
I IIlI 
I IIIII 
I IIIIII 
I IIIIII 
I IIIIII 
IIIIlIII 
II II III 
IIIIIII 
IIIIIIII 
IIIIIIl 
IIIIIII 
IIIIlII 
IIIIIII 
IIIIIII 
I II II II 
IIIlIl 
IIlIII 
IIIIIl 
IIlIII 
II II II 
IIIIlI 
IIlIII 
IIIIlI 
IIIIII 
II II II 
II II II 
IIlIlI 
IIIIII 
IIIIII 
II II II 
IIlIlI 
I II II 
II III 
II II 
III 
2.54 II 
2.51 I 
2.51 I 10.4 
Table 3. COLFAX (NOVAK) VARIETY SEED YIELD 1983 
ANALYSIS OF VARIANCE 
SOURCE DF SS MS F 
REP 5. 1554.69 310.94 31.30 
TREATS 43. 1133.50 26.36 2.65 
ERROR 215. 2135.75 9.93 
TOTAL 263. 4823.94 
STANDARD ERROR OF A TREATMENT MEAN • 1.2867 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 54 - 3.5666 
EXPERIMENTAL MEAN - 18.73 CV - 16.834 
DUNCAN'S MULTIPLE RANGE TEST (54 PROTECTION LEVEL) 
IDENTIFICATION AVERAGE RANGES OF INSIGNIFICANT' CHANGE 
AGRI-GOLD ROYAL 22.53 I 
STINE 2920 22.33 II 
STOCK 462-A 
S BRAND S47 
L O'LAKES L4207 
DEK-PFIZER CX350 
SCHETTLER TC204A 
HOFLER CENSOY 
JACQUES J-I05 
NC+ 2090 
DEK-PFIZER CX290 
NC+ 2090+ 
HOEGEMEYER 350 
MCCUBBIN TAYLOR 
HOEGEMEYER 205 
S BRAND S47B 
STOCK 500 
STOCK 793 
SCHETTLER 83-32 
DEK-PFIZER CX283 
HOFLER GEM 
S BRAND S48 
SUPERIOR SPB340 
HOEGEMEYER 264 
STINE 2050+ 
MIDWEST OIL 397 
SUPERIOR SPB308 
--- CENTURY 
L O'LAKES L4106 
G. HARVEST H1285 
FERRY MOR GT1310 
G. HARVEST X360 
FONTANELLE 4545 
S BRAND S44A 
--- MEAD 
HOEGEMEYER 200 
JACQUES J-I03 
STINE 2330 
FONTANELLE 4747 
--- PLATTE 
N. K. S45-01 
FERRY MOR GT1380 
N. K. X735028 
L O'L EXP79-1746 
21.75 II I 
21.73 II I 
20.98 II II 
20.97 II II 
20.92 II II 
20.92 II II 
20.87 II II 
20.80 II II 
20.80 II II 
20.13 
19.73 
19.50 
19.50 
19.38 
19.27 
19.18 
19.17 
19.10 
19.02 
19.00 
18.92 
18.85 
18.62 
18.42 
18.37 
18.20 
18.12 
17.78 
17.77 
17.58 
17.38 
17.18 
17.07 
17.03 
16.88 
16.83 
II III 
II III 
II III 
II III 
II III 
II III 
II III 
II II II 
IIIIII 
II II II 
IIIIII 
II II II 
IIIIII 
II II II 
IIIIII 
II II II 
IIIIII 
I IIII 
II II I 
III II 
lIIIII 
IIIIII 
I II II 
IIIII 
II III 
III II 
II II I 
16.78 II II I 
16.58 II II I 
16.17 IIII 
14.80 III 
13.68 II 
13.43 I 
10.5 
Fig. l. CHLOROSIS SCORE VS SEED YIELD 
COLFAX COUNTY. NOVAK 
AVERAGE OF TWO READINGS 
* - Y OBSERVED E - Y ESTIMATED C - COMMON PLOT POINT SEED YIELD 
bu/ac 
.+ •••• + .••• + ••.• + •.•• + ••.. + ••.• + •••. + ...• + .••. + •..• + •••. + •... + 
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,.. 
* 
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* 
,.. 
,.. * 
,.. ,.. ,.. 
+ + 20.25497 
,.. 
,.. 
** ,.. 
+ 
,.. ,.. 
+ 19.11746 
.C E ,..,.. * ,.. 
EE C CE CCCECEECE EEE 
,.. EC EE EE E E 
,.. 
* E E. 
+* ,.. + 17.97995 
,.. ,.. 
,.. 
,.. 
,.. ,.. 
,.. ,.. ,.. 
+ 16.84244 
,.. ,.. 
,.. 
* 
+ + 15.70494 
* 
+ + 14.56744 
,.. 
+ * + 13.42994 
.+ •••. + •••• + •••• + •••• + •••• + •••. + •••• + •••• + •••• + •••• + •••• + •••• + 
2.641 
2.728 
2.816 
CHLOROSIS SCORE 
0.0-6.0) 
10.6 
2.903 
2.990 
'l'ab.Le 4. DODGE (KRACL) VARIETY CHLOROSIS SCORES 1983 
ANALYSIS OF VARIANCE 
SOURCE DF SS ;.1S F 
REP 2. 6.82 3.41 22.31 
TREATS 43. 30.61 (l.71 4.66 
ERROR 86. 13.14 O. 15 
TOTAL 131. 50.57 
STANDARD ERROR OF A TREATMENT MEAN = 11.2257 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 51.· 0.6319 
EXPERIMENTAL MEAN - 3.35 CV = 11.671. 
DUNCAN'S MULTIPLE RANGE TEST (51. PROTECTION LEVEL) 
IDENTIFICATION AVERAGE RA~GES OF INSIGNIFICANT' CHANGE 
N.K. S45-01 4.48 I 
SCHETTLER 83-32 4.48 I 
FERRY MOR GT1380 4.28 II 
HOFLER GEM 3.97 II I 
HOEGEMEYER 350 3.95 II I 
--- MEAD 3.88 II I 
FERRY MOR GT1310 3.83 II II 
DEK-PFIZER CX290 3.73 I III 
HOEGEMEYER 205 3.72 I IIII 
FONTANELLE 4545 3.72 I IIII 
STINE 2330 3.70 I IIII 
NC+ 2D90 3.70 I IIII 
G.HARVEST H1285 3.62 I IIIII 
--- CENTURY 3.60 I IIIII 
--- PLATTE 3.58 I IIIIII 
L O'L EXP79-1746 3.52 III II II 
STOCK 793 3.50 I II II II 
STINE 2920 3.45 IIIIIIII 
SCHETTLER TC204A 3.45 IIIIIIII 
AGRI-GOLD ROYAL 3.40 II II IIIII 
STOCK 500 3.33 II II IIIII 
L O'LAKES L4207 3.30 IIIIIIIII 
DEK-PFIZER CX283 3.30 IIIIIIIII 
S BRAND S47B 3.28 II II I II II 
SUPERIOR SPB340 3.25 IIIIIIIII 
S BRAND S44A 3.25 IIIIIIIII 
STOCK 462-A 3.23 II III II II 
STINE 2050+ 3.23 IIIIIIIII 
JACQUES J-105 3.20 IIIIIIIII 
L O'LAKES L4106 3.08 IIIIIIIII 
MIDWEST OIL 397 3.02 IIIIIIII 
FONTANELLE 4747 3.02 IIIIIIII 
N.K. X735028 2.98 II II II II 
HOEGEMEYER 264 2.95 IIIIIII 
JACQUES J-I03 2.90 IIlIII 
SUPERIOR SPB308 2.88 IIIIII 
S BRAND S48 2.87 IIIIII 
DEK-PFIZER CX350 2.82 IIIII 
HOEGEMEYER 200 2.78 IIII 
MCCUBBIN TAYLOR 2.75 IIII 
HOFLER CENSOY 2.70 III 
NC+ 2D90+ 2.65 II 
G.HARVEST X360 2.63 II 10.7 S BRAND S47 2.42 I 
Table 5. DODGE (KRACL) VARIETY SEED YIELD 1983 
ANALYSIS OF VARIANCE 
SOURCE OF SS MS F 
REP l. 0.69 0.69 0.01 
TREATS 43. 8370.69 194.67 3.28 
ERROR 43. 2548.94 59.28 
TOTAL 87. 10920.31 
STANDARD ERROR OF A TREATMENT MEAN. 5.4442 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 5~ - 15.3984 
EXPERIMENTAL MEAN - 33.92 CV - 22.77. 
DUNCAN'S MULTIPLE RANGE TEST Or. PROTECTION LEVEL) 
IDENTIFICATION AVERAGE RANGES OF INSIGNIFICANT' CHANGE 
STINE 2920 50.30 
MCCUBBIN TAYLOR 49.70 I 
HOEGEMEYER 200 49.05 II 
JACQUES J-I0) 47.00 II 
5 BRAND 547 46.30 II II 
NC+ 2090+ 43.25 II II 
JACQUES J-I05 42.75 II III 
5 BRAND 544A 41.05 II IIlI 
HOFLER CEN50Y 40.40 II IlIII 
S BRAND 547B 40.30 II nIlI 
STINE 2050+ 39.45 II IlIII 
5 BRAND 548 39.30 II UUI 
MIDWEST OIL 397 38.75 II UIII 
STOCK 793 38.35 II IlIII 
STOCK 500 38.35 II IIIII 
HOEGEMEYER 264 38.30 II lIIlI 
DEK-PFIZER CX350 37.75 II II II II 
FONTANELLE 4747 36.90 II IIIIIII 
SUPERIOR SPB308 36.60 II II II II I 
AGRI-GOLD ROYAL 36.30 II IIII1II 
--- CENTURY 36.15 II IIlIIlI 
G. HARVEST X)60 35.85 II lIIIIII 
DEK-PFIZER CX283 35.85 II II II III 
N. K. x735028 35.75 II lIIIIII 
G. HARVEST H1285 35.65 II IlIIIIII 
HOEGEMEYER 20S 34.60 IIIIIIIIIII 
L O'LAKES L4106 34.50 IIIIIIIIIII 
--- PLATTE 33.85 IIIIIIIIIII 
SUPERIOR SPB340 32.75 IIIIIIIIIII 
MOJo'LER GEM 32.70 IIIIIIIIIII 
STOCK 462-A 32.30 IIIIIIIIIII 
SCHETTLER TC204A 32.30 IlIIIIIIIII 
L 0 I LAKES L4207 31.15 III IlIIIII 
L O'L EXP79-1746 30.70 I IIIIIIU 
STINE 2330 27.70 IIIIIIIII 
--- MEAD 24.50 IIIIIUII 
HOEGEMEYER 350 23.65 IIIIlIII 
NC+ 2D90 21.80 III II II 
FONTANELLE 4545 19.15 IIIllI 
DEK-PFIZER CX290 18.70 UII! 
FERRY MOR GT1310 17.15 II II 
SCHETTLER 83-32 16.10 III 
FERRY MaR GT1380 10.45 II 
N. K. S45-01 9.15 I 10.8 
Fig. 2. 
* - Y OBSERVED 
CHLOROSIS SCORE VS SEED YIELD 
DODGE COUNTY. KRACL 
AVERAGE OF THREE READINGS 
E - Y ESTIMATED C - COMMON PLOT POINT SEED YIELD 
bu/ae 
.+ ..•. + •... + .•.. + .... + .... + .... + .... + .... + .•.. + .... + .... + .... + 
* + 50.3 
* 
* 
+ + 45.15625 
+ + 40.0125 
+ + 34.86874 
+ + 29.72499 
+ + 24.58124 
* 
+ + 19.43748 
C ~~ * 
+ + 14.29374 
+ *+ 9.14999 
.+ ..•• + .••• + .... + .... + .... + .... + .... + .... + .... + .... + •... + .... + 
2.595 
2.944 
3.293 
3.642 
CHLOROSIS SCORE 
(1.0-6.0) 
10.9 
3.991 
4.340 
Table 6. MERRICK (KRUG) VARIETY CHLOROSIS SCORES 1983 
ANALYSIS OF VARIANCE 
SOURCE DF SS MS F 
REP 2. 12.02 6.01 263.38 
TREATS 43. 4.98 0.12 5.07 
ERROR 86. 1.96 0.02 
TOTAL 131. 18.96 
STANDARD ERROR OF A TREATMENT MEAN - 0.0872 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 57. • 0.2442 
EXPERIMENTAL MEAN = 4.48 CV • 3.377. 
DUNCAN'S MULTIPLE RANGE TEST (57. PROTESTION LEVEL) 
IDENTIFICATION 
FONTANELLE 4545 
--- PLATTE 
L O'L EXP79-1746 
SCHETTLER 83-32 
FERRY MOR GT1380 
G. HARVEST H1285 
SUPERIOR SPB308 
DEK-PFIZER CX290 
MCCUBBIN TAYLOR 
FERRY MOR GT1310 
JACQUES J-I05 
HOFLER GEM 
N. K. S45-01 
HOEGEMEYER 350 
STOCK 793 
AGRI-GOLD ROYAL 
G. HARVEST X360 
HOEGEMEYER 200 
SCHETTLER TC204A 
STOCK 500 
NC+ 2D90 
HOEGEMEYER 264 
STINE 2330 
STOCK 462-A 
S BRAND S47B 
HOFLER CENSOY 
--- MEAD 
--- CENTURY 
FONTANELLE 4747 
STINE 2050+ 
HOEGEMEYER 205 
DEK-PFIZER CX283 
DEK-PFIZER CX350 
L O'LAKES L4106 
SUPERIOR SPB340 
NC+ 2D90+ 
S BRAND S48 
L O'LAKES L4207 
MIDWEST OIL 397 
5 BRAND S47 
STINE 2920 
JACQUES J-I03 
5 BRAND S44A 
N. K. X735028 
AVERAGE RANGES OF INSIGNIFICANT' CHANGE 
4.87 
4.85 
4.84 
4.80 
4.76 
4.67 
4.65 
I 
II 
III 
II II 
IIII 
II II I 
IIIII 
4.63 IIIII I 
4.62 IIIII I 
4.61 IIIII II 
4.61 IIIII II 
4.61 IIIII II 
4.59 IIIIIIII 
4.58 IIIIIIII 
4.57 IIII III 
4.56 IIII III 
4.55 III III 
4.54 II IIII 
4.52 II IIII 
4.52 II IIII 
4.47 I II II I 
4.47 I IIIII 
4.46 
4.45 
4.45 
4.44 
4.44 
4.44 
4.43 
4.43 
4.42 
4.39 
4.39 
4.34 
4.34 
4.32 
4.31 
4.24 
4.22 
4.21 
4.18 
4.15 
4.12 
4.03 
I IIIII 
I II II I 
I IlIlI 
I IIIIII 
I IIIIII 
I II II II 
I II II II 
I IIIIII 
I IIIIII 
II II II II 
IIIIIIII 
IIlIIII 
IIIIIII 
II II II I 
IIIIII 
IIIII 
II II 
II II 
II II 
III 
II 
I 10.10 
Table 7. SAUNDERS (KOLB) VARIET~ CHLOROSIS SCORES 1983 
ANALYSIS OF VARIA~CE 
SOURCE OF SS MS F 
REP 1. 4.01 4.01 120.21 
TREATS 43. 3.23 0.08 2.25 
ERROR 43. 1. 43 0.03 
TOTAL 87. 8.67 
STANDARD ERROR OF A TREATMENT MEA~ = 0.1291 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 51. = 0.3652 
EXPERIMENTAL MEAN • 2.58 CV = 7.081. 
DUNCA~'S MULTIPLE RANGE TEST (57. PROTECTION LEVEL) 
IDENTIFICATION AVERAGE RA~GES OF INSIGNIFICANT' CHANGE 
FERRY MOR GT1380 
STOCK 500 
--- PLATTE 
HOEGEMEYER 350 
--- MEAD 
SCHETTLER TC204A 
3.14 I 
2.94 I I 
2.92 I II 
2.91 I II 
2.86 I III 
2.82 I IIIl 
S BRAND S47B 2.76 I 11111 
FONTANELLE 4545 2.75 1111111 
HOFLER CENSOY 2.73 1111111 
--- CENTURY 2.73 1111111 
SCHETTLER 83-32 2.71 1111111 
DEK-PFIZER CX283 2.70 111111 
HOEG EME Y ER 2 0:...;5'--__ -=2:...::.--=6-=-9_~I...::.I.=.I=I ~I-=-.I 
JACQUES J-I05 2.63 1111111 
S BRAND S48 2.62 1111111 
HOFLER GEM 2.62 1111111 
S BRAND S44A 2.61 1111111 
FONTANELLE 4747 2.61 1111111 
N. K. S45-01 2.58 1111111 
FERRY MOR GT1310 2.58 1111111 
STI~E 2050+ 2.57 1111111 
AGRI-GOLD ROYAL 2.57 1111111 
L O'LAKES L4106 2.56 1111111 
SUPERIOR SPB308 2.55 1111111 
NC+ 2090+ 2.55 1111111 
S BRAND S4i 2.54 1111111 
STINE 2330 2.53 1111111 
N. K. X735028 2.51 1111111 
G. HARVEST H1285 2.49 111111 
NC+ 2090 2.48 111111 
MCCUBBIN TAYLOR 2.48 111111 
SUPERIOR SPB340 2.43 11111 
DEK-PFIZER CX350 2.43 11111 
HOEGEMEYER 264 2.42 11111 
STOCK 462-A 2.41 1111 
L O'L EXP79-1746 2.39 1111 
G. HARVEST X360 2.39 1111 
MIDWEST OIL 397 2.39 1111 
HOEGEMEYER 200 2.38 1111 
JACQUES J-I03 2.36 III 
STOCK 793 2.35 III 
L O'LAKES L4207 2.33 III 
DEK-PFIZER CX290 
STINE 2920 
2.31 II 
2.22 I 
lO.ll 
Table 8. SAUNDERS (KOLB) VARIETY SEED YIELD 1983 
SOURCE DF 
REP 4. 
TREATS 43. 
ERROR 172 • 
TOTAL 219. 
ANALYSIS OF VARIANCE 
SS MS 
976.81 244.20 
4369.75 
11698.19 
17044.75 
101.62 
68.01 
F 
3.59 
1.49 
STANDARD ERROR OF A TREATMENT MEAN - 3.6882 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE 51. • 10.2231 
EXPERIMENTAL MEAN - 24.23 CV • 34.031. 
DUNCAN'S MULTIPLE RANGE TEST (51. PROTECTION LEVEL) 
IDENTIFICATION 
MCCUBBIN TAYLOR 
SUPERIOR SPB308 
STINE 2920 
STOCK 462-A 
NC+ 2D90+ 
DEK-PFIZER CX283 
STINE 2330 
L O'LAKES L4207 
JACQUES J-I03 
S BRAND S44A 
FERRY MOR GT1310 
5 BRAND 547 
JACQUES J-I05 
HOEGEMEYER 205 
STINE 2050+ 
NC+ 2D90 
HOEGEMEYER 264 
S BRAND S47B 
HOEGEMEYER 200 
SUPERIOR SPB340 
HOEGEMEYER 350 
G. HARVE5T H1285 
SCHETTLER 83-32 
L O'LAKES L4106 
DEK-PFIZER CX290 
S BRAND S48 
AGRI-GOLD ROYAL 
STOCK 793 
FONTANELLE 4747 
--- CENTURY 
SCHETTLER TC204A 
--- MEAD 
MIDWEST OIL 397 
FONTANELLE 4545 
G. HARVEST X360 
N. K. 545-01 
HOFLER GEM 
DEK-PFIZER CX350 
HOFLER CENSOY 
N. K. X735028 
L O'L EXP79-1746 
--- PLATTE 
STOCK 500 
FERRY MOR GT1380 
AVERAGE 
32.90 
31.28 
31.20 
29.28 
28.84 
28.82 
28.40 
28.20 
27.92 
27.66 
27.54 
27.52 
27.16 
26.86 
26.62 
26.62 
26.18 
25.66 
25.24 
25.20 
25.10 
24.58 
24.26 
24.22 
24.12 
23.76 
23.26 
23.22 
22.78 
22.34 
22.22 
21.90 
21.72 
21. 72 
21. 44 
21.32 
21.28 
20.64 
19.22 
18.70 
17.94 
17.52 
13.66 
RANGES OF INSIGNIFICANT' CHANGE 
I 
II 
II 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
II II 
IIII 
IIII 
II II 
II II 
IIII 
IIII 
IIII 
IIII 
II II 
IIII 
IIII 
IIII 
III II 
IlIIl 
IIIII 
I II II 
IIIII 
IIIII 
III II 
IIIII 
III II 
II II 
III! 
III 
III 
II 
10.20 I 10.12 
Fig. 3. 
* - Y OBSERVED 
CHLOROSIS SCORE VS SEED YIELD 
SAUNDERS COUNTY. KOLB 
AVERAGE OF TWO READINGS 
E - Y ESTIMATED C - COMMON PLOT POINT SEED YIELD 
bu/ac 
• + ••.• + •••• + •... + .•.• + .••. + ..•• + .... + •••• + •... + .•.• + ..•• + .•.. + 
+ 
* 
+ 
.K 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
• 
• 
C 
* 
* 
* 
* 
* 
* + 32.89999 
* 
+ 30.06248 
* * 
. *. + 27.22498 
* * 
+ 24.38747 
+ 21. 54996 
+ 18.71245 
E. 
+ 15.87495 
• 
+ 13.03745 
.+ 10.19996 
.+ .... + .... + .... + .... + .... + .... + .... + .... + .... + .... + .... + .... + 
2.298 
2.454 
2.610 
2.766 
CHLOROSIS SCORE 
(1.0-6.0) 
10.13 
2.922 
3.078 
Table 9. SAUNDERS (RAIKES) VARIETY CHLOROSIS SCORES 1983 
ANALYSIS OF VARIANCE 
SOURCE DF SS MS F 
REP 2. 1.94 0.97 68.49 
TREATS 43. 3.21 0.07 5.26 
ERROR 86. 1.22 0.01 
TOTAL 131. 6.38 
STANDARD ERROR OF A TREATMENT MEAN :II 0.0688 (FOR DUNCAN'S MULTIPLE RANGE TEST) 
LEAST SIGNIFICANT DIFFERENCE Sr. - 0.1926 
EXPERIMENTAL MEAN = 3.84 CV - 3.107. 
DUNCAN'S MULTIPLE RANGE TEST (5 PROTECTION LEVEL) 
IDENTIFICATION 
FONTANELLE 4545 
FERRY MOR GT1380 
SCHETTLER 83-32 
L O'LAKES L4207 
SUPERIOR SPB340 
L 0' LAKES L4106 
STINE 2050+ 
--- MEAD 
MCCUBBIN TAYLOR 
FERRY MOR GT1310 
L O'L EXP79-1746 
JACQUES J-I05 
STOCK 793 
S BRAND S47B 
JACQUES J-I03 
MIDWEST OIL 397 
HOFLER CENSOY 
HOEGEMEYER 350 
NC+ 2090 
STOCK 500 
NC+ 2090+ 
N. K. S45-01 
G. HARVEST H1285 
G. HARVEST X360 
HOEGEMEYER 264 
SUPERIOR SPB308 
DEK-PFIZER CX283 
DEK-PFIZER CX350 
STOCK 462-A 
HOFLER GEM 
HOEGEMEYER 205 
---PLATTE 
STINE 2920 
5 BRAND S47 
S BRAND S48 
FONTANELLE 4747 
STINE 2330 
N. K. X735028 
HOEGEMEYER 200 
DEK-PFIZER CX290 
S BRAND S44A 
AGRI-GOLD ROYAL 
--- CENTURY 
SCHETTLER TC204A 
AVERAGE RANGES OF INSIGNIFICANT' CHANGE 
4.26 
4.15 
4.13 
I 
I I 
I I 
4.11 III 
3.99 II I 
3.99 II I 
3.98 II II 
3.97 n II 
3.95 II III 
3.94 III III 
3.94 III III 
3.93 III III 
3.93 III III 
3.89 II IIII 
3.88 II IIIII 
3.87 I IIIII 
3.87 I IIIII 
3.87 I II II I 
3.87 I IIIII 
3.86 I IIIII 
3.8f> 
3.86 
3.86 
3.85 
3.84 
3.83 
3.82 
3.80 
3.79 
3.77 
3.76 
3.76 
3.74 
3.74 
3.73 
3.71 
3.69 
3.68 
3.68 
3.66 
3.65 
I IIIII 
I IIIII 
I IIIII 
I IIIIII 
I II II II 
I IIIIII 
I IIIIII 
I IIIIII 
I IIIIII 
II II II II 
IIIIIIII 
IIIIIII 
II II II 
II II II 
IIIIII 
IIIII 
II II 
IIII 
IIII 
IIIlI 
IIII 
3.62 III 
3.56 II 
3.44 I 10.14 
Table 10. SOYBEAN VARIETY x DENSITY STUDY 
Chlorosis Ratings, 1983 
Buffalo County ( Osborn) Colfax County (Novak) 
Density, seeds/ft. Density, seeds/ft. 
Variety 4.5 9.0 13.5 X Variety Lt .5 9.0 13.5 X 
Century 2.38 2.23 2.10 2.24 Century 2.50 2.42 2.22 2.38 
Stine 2050+ 2.3Lt 2.26 2.15 2.25 Stine 2050+ 2.57 2.47 2.33 2.46 
Williams 82 2.62 2.27 2.22 2.37 Williams 82 2.91 2.77 2.43 2.70 
X 2.45 2.25 2.16 2.29 X 2.66 2.55 2.33 2.51 
(Variety ***, Density ***, V x D ns) (Variety ***, Density ***, V x D ns) 
Dodge County (Krac1 ) !/ierrick County (Krug) 
Density, seeds/ft. Density, seeds/ft. 
Variety 4.5 9.0 13.5 X Variety Lt .5 9.0 13.5 X 
Century 3.13 2.84 2.15 2.71 Century 4.81 Lt .33 3.93 4.36 
Stine 2050+ 3.18 2.74 2.30 2.74 Stine 2050+ 4.69 4.75 4.27 4.57 
Williams 82 ,1+.00 3.37 3.16 3.51 Williams 82 4.88 4.93 3.96 4.42 
X 3.44 2.98 2.54 2.99 X 4.79 4.50 4.05 4.45 
(Variety ***, Density ***, V x D ns) (Variety ***, Density ***, V x D ns) 
Saunders County (Kolb) Saunders County (Raikes) 
Density, seeds/ft. Density, seeds/ft. 
Variety 4.5 9.0 13.5 X Variety 4.5 9.0 13.5 X 
Century 2.62 2.52 2.35 2.50 Century 4.33 4.03 3.48 3.9Lf 
Stine 2050+ 2.73 2.63 2.47 2.61 Stine 2050+ 4. Jt't 4.17 4.02 4.18 
Williams 82 2.94 2.61 2.48 2.68 Williams 82 4.45 4.08 3.86 4.13 
X 2.76 2.59 2 .. :;3 2.59 X 4.35 4.09 3.78 4.08 
(Variety **, Density ***, V x D ns) ( Variety ns, Density ***, V x D ns) 
10.15 
Table 11. SOYBEAN VARIETY x DENSITY STUDY 
Seed Yields, 1983 
Dodge County (Krac1) 
Density, seeds/foot 
Variety 4.5 9.0 13.5 
---------Bu./acre-----------
Century 30.4 33.4 46.0 36.6 
Stine 2050+ 28.1 38.6 40.4 35.7 
Williams 82 22.6 30.5 33.9 29.0 
X 27.0 34.2 40.1 33.8 
( Variety ***, Density ***, V x D ns) 
Saunders County (Kolb) 
Density, seeds/foot 
Variety 4.5 9.0 13.5 
-----~---Bu./acre------------
Century 14.8 24.8 25.0 21. 5 
Stine 2050+ 19.6 22.5 20.6 20.9 
Williams 82 16.5 17.9 16.6 17.0 
X 17.0 21. 7 20.7 19.8 
(Variety *** Density ***, V x D ns) , 
10.16 
COMPARISON OF LIME REQUIREMENT METHODS 
K. E. Alabi, R. C. Sorensen, D. Knudsen and G. W. Rehm 
Objective: 
To determine the suitability of several chemical methods of determining lime 
requirements of very sandy soils. 
Procedure: 
The lime requirements of 75 very sandy soils were determined by 8 chemical 
methods. Samples of these soils were also incubated with lime at several rates in 
the laboratory. The amount of lime needed to increase soil pH to 6.5 in the 
incubation process was considered to be the standard lime requirement with which 
all others were compared. 
The lime requirement methods used were three Shoemaker, McLean, and Pratt 
methods [single buffer (SMPS), double buffer (SMPDB), and adaptation (SMPAD)], 
two Woodruff methods [original (WOOD), and modified (MWOOD)], the Adams-Evans 
method (A-E), the Yuan method, and the Peech method. 
Regression coefficients, correlation coefficients and standard errors were 
calculated for each method and are presented in Table 1. 
Table 1. Regression and correlation coefficients and standard errors 
expressing the degree of relationship of 8 methods of lime requirement 
determination to a standard incubation method. Units of intercept and 
stand errors (s. e.) are Kg/Ha. 
Method Interce~t Slo~e r F s. e. 
SMPS 220 0.99 0.83 163 1900 
SMPDB 1180 0.37 0.82 155 720 
SMPAD 1610 0.29 0.80 138 610 
YUAN 1610 0.11 0.65 55 400 
WOOD 2170 0.27 0.66 56 950 
A-E 1460 0.32 0.72 77 900 
PEECH 1290 0.40 0.48 21 2280 
MWOOD 2650 0.51 0.78 109 900 
Findings: 
Values from all methods were correlated with those from incubation at the 5% 
level (r), although the Peech method showed a poorer relationship than the other 
methods. The regression lines for the most part did not pass through the origin, 
suggesting that the true relationship might be curvilinear. However, using quadratic 
regression did not improve the correlations. . 
11.1 
-2-
The errors of measurement on the SMPS and Peech methods are very large, ren-
dering these methods less useful than the others. The Yuan method provided the 
greatest precision; however, the low slope of the regression line indicates some 
insensitivity. The modified Woodruff method seems to be the best method followed 
by the Adams-Evans, SMP double buffer, SMP adaptation, and Woodruff methods, con-
sidering accuracy and precision .. 
Other factors in choosing a method are the complexity of the laboratory pro-
cedures, the expense and safety of the chemicals used, and the preference of the 
analyst. These aspects were not a part of this study. 
11.2 
DEEP SOIL SAMPLING FOR N RECOMMENDATIONS 
J. S. Schepers and K. D. Frank 
Objective: To evaluate the amount and distribution of residual N in Platte 
River Valley soils. 
Procedure: As a result of the Hall County Water Quality Special Project 
initiated in 1979, extensive efforts were made by a number of local, state, 
and federal agencies, in cooperation with the producers in the area, to 
implement water and fertilizer best management practices (BMPs) on the 
land. These practices involved irrigation scheduling and fertilizer 
nitrogen (N) management in conjuction with a variety of physical components 
such as flow meters on irrigation wells, underground pipe to shorten the 
length of irrigation runs, tensiometers, etc. In particular, fertilizer N 
recommendations were based on soil samples averaging about one per 8 ha. 
These samples taken to a 1.2-m depth were analyzed by I-ft. increments. 
Ni trate-ni trogen (N03-N) in soil cores· and irrigation water were used to 
make fertilizer recommendations for all participating producers. These 
recommendations were also dependent on the anticipated yield specified by 
the producer. In many cases, actual yield was documented using a weigh-
wagon made available at harvest. Availability of yield information was the 
criteria used to determine the type of statistical analyses performed. 
Where yield data were available, the soils information was averaged for 
each field. For the remainder of the analyses, individual soil core data 
were used. The number of different soil types involved in the BMPs varied 
from a low of 14 in 1980 to a high of 25 in 1982. 
Experimental Results: Producer yield goals may contribute to 
overfertilization if they are not realistic. A cc'mparison of yield goal 
and harvested corn yield, where available, for 1980 to 1983 is shown in 
Table 1. Overly optimistic yield goals were common, but can be partly 
accounted for by climatic condi tions. High temperatures and low rainfall 
were typical in 1980 and 1983, while 1981 and 1982 recorded near-average 
temperatures and aboVe-normal rainfall. Nevertheless, these reduced yields 
would typically result in lower amounts of N uptake and leave more N in the 
soil available to leach. Failure to reach the yield goal essentially 
resulted in 52, 15, 30, and 43 kg/ha of excess N application for 1980, 
1981, 1982, and 1983, respectively (based on University of Nebraska-Lincoln 
recommendations) • Residual N was highest in the spring of 1981 following 
1980 when leaching should have been relatively low. In contrast, the 
spring of 1982 and 1983 following 2 wet years when leaching losses would be 
expected to be large. This is supported by the lower levels of residual N 
in these 2 years. 
Distribution of the residual soil N within the 1.2-m depth from these 
select producers was similar for all years (Table 2). Proportionaly more 
residual N was in the upper depths with less than 20% of the total located 
in the 0.9- to 1.2-m depth. Insufficient data were available to analyze 
these fields by soil type~ however, separation into groups of fine- (heavy) 
and coarse- (light) textured soils indicates residual N was more uniformly 
distributed in the heavy-textured soils. 
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Evaluation of the residual N distribution across all soils indicated 
considerable variation between years (Table 3). It should also be noted 
that variation wi thin any year indicated by the coefficient of variation 
(C.V.) was very large for the surface 0.3 m. At deeper depths, the 
variabili ty decreased because the lower depths contained proportionaly 
smaller amounts of the total residual N. The lowest amount of residual N 
occurred in the spring of 1983 following a year when li ttle, if any, 
irrigation was required. Total residual N averaged 51 kg/ha more in the 
spring of 1981 compared to 1983. A large portion of this extra N was 
located in the surface horizon and may partially count for the higher 
yields recorded in 1981 (Table 1). 
Sample variability was not restricted to any soil series, textural 
group, or year. In. general, the variability in total residual N in 1.2-m 
soil cores was very high. This variability can be due to a number of 
factors, but previous fertilizer- and water-management practices probably 
deserve the greatest consideration. In practical terms, soil samples should 
be taken from each field if dependable fertilizer recommendations are 
desired. If samples from a given field are not to be analyzed separately to 
assess variability, then sufficient samples should be collected and 
composited to n~gate the effect of an atypical individual sample. 
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Table 1. Comparison of yield goal, harvested corn yield, and N status of Platte 
River Valley soils. 
Year Number Yield Actual Over Residual Water Fertilizer farms goal yield estimate NOrN N03-N N03-N 
-----------kg/ha----------- ------------kg N/ha------------
1980 
1981 
1982 
1983 
Table 2. 
Year 
1980 
1981 
1982 
1983 
1980-83 
(light) 
1980-83 
(heavy) 
16 11096 7664 
42 10650 9671 
47 10556 8574 
31 10600 7802 
Distribution of residual N 
Number farms 
16 
42 
47 
31 
72 
64 
*Referenced to 1.2-m profile. 
in 
3431 83 84 159 
978 110 43 157 
1982 74 22 174 
2797 61 93 178 
fields having measured corn yields. 
Relative residual NOrN* 
0-0.3 m 0-0.6 m 0-0.9 m 
0.34 0.69 0.92 
0.34 0.58 0.80 
0.34 0.59 0.84 
0.33 0.61 0.87 
0.36 0.63 0.89 
0.31 0.57 0.79 
Table 3. Distribution and amount of residual N in all soils from the Platte River 
Valley study area. 
Year 
1980 
1981 
1982 
1983 
*C.V. in %. 
**Referenced 
Relative N03-N** soil 
cores 0-0.3 m 0-0.6 m 
304 0.27 (72) * 0.57 (43) 
395 0.37 (43) 0.62 (28) 
388 0.29 ( 53) 0.55 ( 33) 
307 0.33 ( 40) 0.61 ( 28) 
to 1.2-m profile. 
12.3 
0-0.9 m 
0.84 (20) 
0.84 (16) 
0.82 ( 18) 
0.87 ( 16) 
Total N03-N 
0-1. 2 m 
kg/ha 
88 
124 
89 
73 
HAIRY VETCH AS A WINTER COVER CROP 
J. F. Power 
Objective: To determine the effect of hairy vetch winter cover crop on corn 
production the next year. 
Procedure: Small plots were established in standing corn in September 1981 on 
a Sharpsburg sicl at Lincoln, which were either seeded (surface broadcast) 
or not seeded to Madison hairy vetch. Before corn planting in May 1982, 
plots not seeded to vetch received either 0 or 60 kg N/ha as ammonium 
ni trate. Plots seeded to vetch were ei ther left untouched, vetch was 
disked in, top growth was killed back with Paraquat, or entire plant was 
killed with Banvel. All plots were then planted to corn with a no-till 
planter, and grain and stover were harvested at maturity. The same 
procedure was repeated the next year on the same plots. 
EXperimental Results: The 1982 growing season was about ideal for corn 
production in eastern Nebraska. Consequently, near-maximum yields of 
dryland corn were obtained (populations of 35,000 to 40,000 plants/ha). 
However, corn planting in 1983 was delayed until early June by cold, wet 
weather, and yields were further reduced by a 6- to 8-week drought in July 
and August, during which maximum air temperatures exceeded 350C most days. 
In both years, however, vetch was well established before freeze-up in the 
fall, and provided good ground cover by corn planting time. 
Corn grain and stover yields are given in the accompanying table. Yields 
in 1982 were usually at least double those for 1983. Grain yields were 
greatest in 1982 when vetch was disked in, and were second to highest for 
this treatment in 1983. Average grain yield was, therefore, greatest for 
the disked treatment, being slightly greater than that for the 60 kg N 
treatment with no vetch. These results indicate that N availability for 
the disked vetch treatment equaled at least 60 kg fertilizer N/ha. Leaving 
the vetch on the soil surface, whether sprayed with either herbicide or 
not, resulted in a major reduction in yield. Thus, it appears that the N 
in the vetch may not have been available to the corn crop when the vetch 
was not incorporated into the soil. Also, competition between the corn and 
the growing vetch probably further reduced corn yields. Data for stover 
production led to essentially the same conclusion. From these data, it 
appears that it may be possible to use hairy vetch as a winter cover for 
continuous dryland corn to reduce fertilizer N requirements and to aid in 
control of soil erosion. 
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Effect of hairy vetch winter cover crop on corn production 
at Lincoln, Nebraska, 1982-1983 
Treatment Yield 
1982 1983 Ave. 
-------------kg/ha--------------
Corn grain 
No N 5870 3060 4460 
60 kg N/ha 5920 3620 4770 
Vetch left standing 3430 2640 3040 
Vetch disked in 7090 3160 5120 
Vetch sprayed (Paraquat) 3760 980 2370 
Vetch sprayed (Banvel) 4330 710 2520 
Corn stover 
No N 6470 2410 4440 
60 kg N/ha 5880 2600 4240 
Vetch left standing 2530 2320 2420 
Vetch disked in 5250 2610 3930 
Vetch sprayed (Paraquat) 4470 1370 2920 
Vetch sprayed (Banvel) 6230 1110 3670 
13.2 
Objective: 
PROPERTIES AIID CLASSIFICATIONS OF SOILS CONTAINI~lG 
VOLCANIC ASH IN HESTERN NEBRASKA 
G. Uzochukwu and D. T. Le\.;ris 
To determine the properties and genesis, and to suggest how two soils con-
taining volcanic ash might best be classified. 
Procedure: 
Soils studied were within Mitchell and Tripp Series as they are presently 
recognized. Soils were sampled along transects crossing representative 
map units of these Series. Modal pedons were selected as sample sites to 
represent the Series as they exist in the field. The modal pedons were 
exposed in a pit, described, and each horizon sampled for laboratory 
analysis. Standard chemical and physical measurements were made. In 
addition, detailed studies of ~inera10gy of the size fractions were made 
through X-ray diffraction and studied with a polarizing microscope. 
Experimental Results: 
As presently described, Tripp is an Aridic Hap1usto11, coarse silty, mixed 
mesic. Mitchell is a coarse silty mixed (calcareous) mesic Ustic Torrior-
thent. They are more similar than the differences in their name implies. 
Their major differences appear to lie in the age of landscapes on which 
they exist, and in their mineralogy. Tripp soils exist on terraces of the 
Platte River. These terraces are some 8m higher in elevation in relation 
to the river than is the pediment surface on which the Mitchell soils are 
found. This suggests that Tripp soils are somewhat older than that of the 
parent material of the Mitchell soils. In addition, Mitchell soils are 
made up of as much as 50 percent volcanic ash in their mineral fraction. 
Tripp soils also contain ash, but not nearly so much -- about 20 percent 
maximum. 
The presence of this difference in ash content has a significant effect on 
the water relationships of these soils. Even though they are roughly the 
same in texture, Mitchell soils hold a greater amount of water than do 
Tripp soils. Also the weathering of ash leads to soils in which a110phane 
(unrecognizable by X-ray diffraction) appears in the clay fraction. A11o-
phane is known to affect phosphorus availability, and probably accounts 
for noted differences in phosphorus response from these two soils. 
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SOIL MOISTURE SENSOR BASED ON SOIL DIELECTRIC CONSTANT 
Ken Richards and Joe Skopp 
Objective: 
To develop a portable and rapid technique for evaluating soil water content 
on an intermittant or continuing basis. 
Procedure: 
The principle of measurement is based on changes in the soil dielectric con-
stant (soil capacitance) with changes in soi~ water content. Two hand-held 
probes were constructed to determine the dielectric constant in the soil 
near the gap between a pair of conductors. 
Initial ~esults: 
Calibration of probe output with soil water content is promising. However, 
probe geometry appears to strongly influence the shape of the calibration. 
At this time our goal is to optimize probe geometry to maximize sensitivity. 
A sample calibration curve using existing probe geometry and the relation 
of dielectric constant to soil water content follow. 
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Fig. 1. Laboratory measurements of the real and imJginary parts of the 
dielectric comtant for three soil.> as functions of moi'itu{~ cont<:nl at 
a wavelength of 21 Clll. The ~mooth curves are the results of an 
cmpiIica\ model predicting the v:ub tion of the didcctric constant 
with moisture content (5). 
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SOIL TEST COMPARISON RESULTS FOR 1983 
K.D. Frank, F.N. Anderson, R.A. Olson, and P.H. Grabouski 
Objectives: 
The objectives of these experiments are contained in the summary 
reports published as Agronomy Department Reports. The complete summary 
for the period 1973 to 1983 will be Report Number 
Procedures: 
The plot established at the South Central Station was last fertilized 
in 1979. The plots have been rotated with soybeans and corn with no 
fertilizer applied. Two off station experiments were established in 1982, 
one in Phelps County on a Holdrege sil with all top soil removed and the 
other on a deep sandy loam in Merrick County. Laboratories A, B, D, and E 
are the same as the other experiments while C and F are new additions. 
An additional experiment was established in Antelope County in 1982 
but was not continued due to the area agronomist (G. W. Rehm) movin9 to 
Minnesota. 
"" 
198\ Results: 
Tables 1 - 7 contain soil test results, fertilizer recommendations 
and costs, grain yields as well as long term yields and costs where 
appropriate. Note that comparison of soil test values across years for 
different laboratories is not valid because all laboratories did not 
recommend similar nutrient amounts. 
Table 4 contains the yield of soybeans and corn as influenced by 
fertilizer applied up to 1979 for beans and additionally the influence 
of soybeans on corn yield for 1981 and 1983 crop years at the South 
Central Station. 
A prior criticism of these experiments was that they were always 
located on fertile soils. The results from the Phelps County location 
shown in table would indicate this location has a low fertility level. 
As in prior years, there were differences in amount and cost of 
fertilizer recommended but little difference in grain yield. 
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Table 1. Soil test results, fertilizer recommendations, fertilizer cost, grain yields, 
and long term total grain yield for the NORTH PLATTE STATION site on Cozad 
si 1. 1983. 
Measurement 
pH 
pH (Buffer) 
Phosphorus, ppm 
Potassium, ppm 
Organic Matter, % 
Nitrate-N,lb/A 
Calcium, ppm 
Magnesium ppm 
Sulfate-S, ppm 
Zinc, ppm 
Iron, ppm 
Manganese, ppm 
Copper, ppm 
Boron, ppm 
Chlorine, ppm 
Sodium, ppm 
CEC, meq/l OOg 
Nutrient 
Nitrogen 
Phosphorous (P205) Potass i urn (K OJ 
Magnesium (M60) 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
1983 
1974-1983 
1983 
1974-1983 
A 
6.3 
7.3 
46 
371 
2.1 
133 
1381 
198 
3.0 
16.5 
18.8 
0.6 
86 
30 
Soil Test Results by Labs 
B C 0 E{UNL) 
6.6 
40 
440 
1.7 
22 
2220 
350 
15 
3.8 
22 
13.6 
1.5 
6.1 
51 
520 
2.2 
2700 
490 
17.5 
1.6 
5.8 
29.7 
3.2 
0.4 
54 39 
15.4 
6.3 
6.9 
39 
445 
2.1 
159 
2460 
492 
43 
1.64 
20 
17 
0.62 
0.4 
6.6 
27 
473 
2.1 
147 
11.0 
9.6 
Suggested Fertilizer Program, 1bs/All 
137 160 55 80 
30 20 
45 
20 
30 30 
1 
1 
Fertilizer Cost $/Acre 
16.80 48.55 37.80 8.25 12.00 
466.73 543.52 579.60 381.98 227.21 
Grain Yield, bu/A~ 
154a 163a 166a 135b 153a 
1656a 1709a 1662a 1656a 1667a 
1/ Yield goal 170 bu/A. 
Check 
o 
o 
92b 
1083b 
~ Yields followed by the same letter are not significantly different at the 5% 
level of probability. 
/ 
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Table 2. Soil test results, fertilizer recommendations, fertilizer costs, qrain yield, 
and total grain yield for the Holdrege silt loam, Phelps County. 1983. 
Measurement 
pH 
pH (Buffer) 
Phosphorus, ppm 
Potassium, ppm 
Organic Matter % 
Nitrate-N, #/A 
Cal ci urn, ppm 
Magnesium, ppm 
Sulfate-S, ppm 
Zinc, ppm 
Iron, ppm 
Manganese, ppm 
Copper, ppm 
Boron, ppm 
Chlorine, ppm 
Sodium, ppm 
CEC, meq/100g 
Nutrient 
Nitrogen 
Phosphorus 
Potassium 
Magnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
Gypsum 
l! Yield goal 170 bu/A 
1983 
1982-1983 
A 
7.3 
15 
445 
0.9 
13.6 
2794 
600 
24 
2.2 
15. 1 
4.6 
1.2 
0.7 
77 
20.4 
215 
75 
30 
2 
1 
59.75 
130.72 
B 
6.9 
7.3 
18 
460 
0.6 
112.4 
3420 
640 
15 
1.2 
20 
7.7 
2.2 
1.2 
67 
23.9 
Soil Test Results by Labs 
C D E(UNL) F 
7.0 
24 
513 
1.1 
32.4 
2420 
585 
9 
1.3 
17 
12 
1.4 
0.5 
76 
18.6 
7.9 
24 
566 
1.2 
75.6 
3070 
639 
4 
1.1 
22 
7 
1.4 
1.1 
171 
22.9 
7.6 
29 
528 
0.9 
23.2 
2 
5.5 
13.9 
4.4 
1.17 
7.6 
16 
461 
1.1 
24 
3903 
638 
11.2 
0.69 
12.7 
5.1 
1.44 
163 
27 
Suggested Fertilizer Program, #/All 
#/A 
210 
100 
35 
30 
6 
4 
0.5 
77.75 
127.80 
220 200 
60 
20 
5 
600 
190 
4 
200 
40 
4 
Fertilizer Costs $/A 
33. 00 84. 1 (l 
71.30 166.15 
Grain Yield, bu/Al! 
32.10 44.00. 
48.75 68.95 
Check 
o 
o 
1983 108a 104a 109a 109a 111a 116a 7b 
1982-1983 216a 231 a 224a 232a 215a 227a 37b 
~ Yields followed by the same letter are not significantly different at the 5% 
level of probability. 
16.3 
Table 3. Soil test results, fertilizer recommendation, fertilizer cost and qrain 
yield for a sandy loam soil, Merrick County. 1983. 
Soil Test Results by Laboratory 
Measurement ABC D E(UNL) F Check 
pH 
pH (Buffer) 
Phosphorus, ppm 
Potassium, ppm 
Organic Matter, % 
Nitrate-N, lbs/A 
Calcium, ppm 
Magnesium, ppm 
Sulfate-S, ppm 
Zinc, ppm 
Iron, ppm 
Manganese, ppm 
Copper, ppm 
Boron, ppm 
Chlorine, ppm 
Sodium, ppm 
CEC, meq/100g 
Nutrient 
Nitrogen 
Phosphorus 
Potass i urn 
Magnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Lime 
Boron 
1983 
1983 
6.6 
26 
241 
2.2 
128 
1662 
161 
22 
1.7 
48,,2 
11. 3 
0.7 
0.6 
23 
10.3 
250 
85 
30 
15 
1.2 
72.32 
177a 
l/ Yield Goal 200 bu/A. ~ Plots hailed out 1982. 
6.5 
7.3 
34 
300 
1.2 
74 
2470 
230 
16 
2.9 
45 
14.9 
1.4 
1.0 
20 
15. 1 
6.7 
6.9 
21 
267 
1.9 
117 
1600 
184 
7 
2.4 
36.9 
16.2 
0.7 
0.5 
14 
11.3 
6.5 
6.9 
31 
283 
2.4 
124 
1670 
176 
5 
3.1 
42 
12 
0.9 
1.1 
24 
11.5 
6.9 
23 
283 
2.3 
135 
1 
8.3 
33.4 
9.5 
0.6 
7.3 
29 
340 
2.1 
96 
2870 
212 
7.1 
2.54 
26.1 
7. 1 
0.7 
77 
17 
Suggested Fertilizer Proqram, #/Al/ 
235 
45 
95 
40 
35 
2 
0.5 
84.30 
181a 
200 
40 
170 
30 
15 
20 
Fertilizer Costs, $/A 
125 
25 
155 
30 
13 
40.40 39.25 23.75 33.65 
Grain Yield, bu/A~ 
184a 185a 183a 187a 
16.4 
o 
164b 
Table 4. Carry-over effect of nutrients applied to irrigated corn for six years 
1974-1979 on soybean yields also the influence of previous applied nutrients 
and soybeans on irrigated corn yield with no additional applied fertilizer. 
SOUTH CENTRAL STATION. 1980-1983. 
Total Nutrients Applied 1974-1979 by Labs 
Nutrient/Yield Lbs./A 
A B C 0 E(UNL) Check 
Nitrogen 1274 1197 1340 1180 1065 0 
Phosphorus 540 330 270 317 40 0 
Potassium 285 180 0 
Magnesium 30 115 5 0 
Sulfur 150 190 300 25 0 
Zinc 18 12 36 4 7 0 
Manganese 6.5 16 0 
Copper 1 1 5 0 
Boron 3 3 4 0 
Lime 3000 2000 4400 2000 5000 0 
Soybean Yield !I 
1980 bu/A 50 51 50 50 49 49 
Corn Yield 
1981 bu/ A 180 165 177 185 173 , 69 
Soybean Yield 
'982 bu/A 34 34 33 38 30 39 
Corn Yield 
1983 bu/A 148 148 146 148 151 147 
!I No significant differences in soybean or corn yields across years. 
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Table 5. Soil test results, fertilizer recommendations, fertilizer costs, grain yield 
and total grain yield for the Mead location. 1983. 
Measurement 
Soil Test Results by Labs 
A B C 0 E(UNL) Check 
pH 
pH (Buffer) 
Phosphorus, ppm 
Potassium, ppm 
Organic Matter, % 
Nitrate-N, lbs/A 
Calcium, ppm 
Magnesium, ppm 
Sulfate-S, ppm 
Zinc, ppm 
Iron, ppm 
Manganese, ppm 
Copper, ppm 
Boron, ppm 
Chl or; ne, . ppm 
Sodium, ppm 
CEC, meq/100g 
6.2 
7.0 
27 
328 
2. 1 
3 
394 
1 
3.0 
37.9 
12.7 
1.2 
0.7 
36 
18.8 
6.6 
7.2 
22 
260 
2.8 
9 
450 
18 
1.7 
22 
12.2 
1.2 
6.4 
107 
360 
2.7 
o 
630 
46 
1. 34 
10.7 
12 
1.9 
1.9 
20 
67 
6.2 
6.7 
24 
354 
2.7 
13 
374 
4 
2.3 
36 
13 
1.1 
1.3 
47 
16.5 
6.5 
13 
299 
2.5 
168 
6.9 
~N=ut=r~i~e~n~t ________________________ ~S~u~g~ge~s~t~e~d_F~e~r~t=i=ll~·z~e~r~Pr.ogram, #/All 
Ni trogen 215 205 108 185 60 
Phosphorus 75 75 20 60 40 
Potass i urn 30 90 
Magnes ium 5 
Sul fur 35 25 20 
Zinc 4 2 
Iron 
Manganese 2 
Copper 
Boron 
Lime 
!I Yield Goal 170 bu/A 
1983 
1973-1983 
1983 
1973-1983 
1.0 
65.25 
711 .31 
126a 
1739a 
73.95 
659.17 
123a 
1682a 
Fertilizer Costs, $/A 
32.20 
776.24 
49.15 
563.90 
19.40 
371 . 15 
Grain Yield, bu/A~ 
126a 
1674a 
118a 
1683a 
120a 
1695a 
o 
o 
45b 
741b 
2/ Yields followed by the same letter are not significantly different at the 5% 
level of probability. 
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Table 6. Soil test results, fertilizer recommendations, fertilizer cost, and qrain 
yield for 1983 and total fertilizer cost 1974-1983 for the NORTHEAST' 
STATION dry land location. 
~'easurement 
pH 
pH (Buffer) 
Phosphorus, ppm 
Potass i urn, ppm 
Organic Matter, % 
Nitrate-N, lbs/A 
Calcium, ppm 
Magnesium, ppm 
Sulfate-S, ppm 
Zinc, ppm 
Iron, ppm 
Manganese, ppm 
Copper, ppm 
Boron, ppm 
Chlorine, ppm 
Sodium, ppm 
CEC, meq/l OOg 
Nutrient 
Nitrogen 
Phosphorus 
Potassium 
Magnesium 
Sulfur 
Zinc 
Iron 
r~anganese 
Copper 
Boron 
Lime 
JJ Yield Goal 90 bu/A 
1983 
1974-1983 
1983 
1974-1983 
A 
6.2 
7.0 
24 
248 
2.7 
46 
2278 
443 
19 
1.2 
44.8 
34.7 
1.4 
.9 
17 
17.7 
70 
40 
30 
24.80 
248.83 
88a 
922a 
B 
6.2 
7.1 
27 
270 
3.4 
4 
3240 
780 
10 
1.7 
38 
24 
1.5 
1.2 
43 
23.6 
Soil Test Results by Labs 
C D E{UNL) 
6.0 
85 
250 
3.2 
20 
4000 
780 
15 
1.5 
13.1 
56 
3.7 
1.4 
27 
I 
"0 
C 
Q) 
~ 
o 
u 
Q) 
0::: 
N 
co 
0-. 
"0 
Q) 
CJ') 
::::I 
Q) 
CJ') 
C 
o . 
Cl.C 
CJ') 0 
Q).~ 
~+> 
o 
z 
to 
6.2 
6.5 
15 
268 
3.1 
48 
1 
5.7 
49.5 
36.7 
1.7 
0.5 
Suggester Fertilizer Program, #/AJJ 
110 
10 
20 
20 
.5 
26.15 
242.74 
84a 
915a 
50 60 
30 20 
15 
10 15 
1 
90 
40 
Fertilizer Costs, $/A 
17.30 
247.97 
20.05 
276.37 
23.90 
122.30 
Grain Yield, bu/A~ 
88a 76b 90a 
932a 901a 935a 
2/ Yields followed by the same letters are not significantly different at the 5% 
level of probability. 
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Table 7. Soil test results, fertilizer recommendations, fertilizer costs, grain 
yield and total fertilizer costs for 1981-1983. Irrigated corn 
SCOTTSBLUFF AG LAB. 1983. 
Soil Test Results for Labs 
Measurement A B C D E(UNL) Check 
pH 7.6 7.8 7.8 7.2 7.7 
pH (Buffer) 
Phosphorus, ppm 10 24 25 31 11 
Potassium, ppm 219 240 271 130 277 
Organic Matter, % 0.8 0.8 0.9 1.3 0.9 
Nitrate-N, 1bs/A 12 6 18 49 3.6 
Calcium, ppm 1704 2750 1450 1550 
Magnesium, ppm 409 430 340 335 
Sulfate-S, ppm 6 14 4 15 
Zinc, ppm 3.5 3.9 3.1 0.5 3.48 
Iron, ppm 10.5 6 5 2.5 4.10 
Manganese, ppm 5.2 2.7 4 3.1 3.20 
Copper, ppm 0.7 1.5 0.7 1.5 .70 
Boron, ppm 0.6 1.2 1 1 
Chlorine, ppm 150 
Sodium, ppm 1.9 49 64 
CEC, meq/l OOg 12.7 18.1 11 . 1 
Nutrient Suggested Fertilizer Program, #/All 
Nitrogen 215 220 235 180 160 0 
Phosphorus 85 65 35 50 40 
Potassium 30 95 45 40 
Magnesium 
Sulfur 20 19 30 
Zinc 
Iron 2 
Manganese 6 6 
Copper 1 
Boron 1.0 0.5 
Lime 
Jj Yield goal 150 bu/A 
Fertilizer Costs, $/A 
1983 64.85 68.05 62.10 51. 20 34.40 0 
1981-1983 169.35 226.75 226.77 181 .25 89.10 0 
Grain Yield, bu/A ~ 
1983 124a 129a l30a 124a 131a 34b 
1981-1983 397a 409a 420a 394a 417a II 
2/ Yields followed by the same letter are not significantly different at the 5% 
level of probability. 
3/ 1983 was the first year for the check yield. 
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Table 1. Soil Test Characteristics of Winter Wheat Test Plot Sites, 1983 
Site 
Soil Test Gage Gage Johnson Saunders 
(Cacek) (A. Bednar) (Rosenthal) (Ohnoutka) 
Soil pH 6.5 5.6 6.2 5.3 
Buffer pH 6.7 6.4 6.7 6.3 
Phosphorus, ppm 7 8 4 4 
Potassium, ppm 338 253 291 201 
Organic Matter, % 2.5 2.3 2.6 2.7 
N03-N, lbs/ac. 6 ft. 62 102 59 85 
Table 2. Winter Wheat Grain Yields, bu/ac., as Influenced by Phosphorus 
Fertilizer Rate and Method of Application, 1983 
Phosphorus Location 
Applied, Gage Gage 
(Cacek) (A. Bednar) 
P205' lbs/ac: 23 46 69 23 46 69 
None (39) (33 ) 
Fall Broadcast 34 36 39 41 40 46 
With Seed 47 50 49 42 52 52 
Fall Knife 44 47 50 45 53 52 
Fall Knife wiN-Serve 39 45 50 43 50 51 
Dribble 46 43 
Johnson Saunders 
(Rosenthal) (Ohnoutka) 
P205, lbs/ac: 23 46 69 23 46 69 
None (42) (11 ) 
Fall Broadcast 44 46 45 8 15 22 
With Seed 47 52 47 31 36 42 
Fall Knife 51 50 54 27 .34 41 
Fall Knife wiN-Serve 48 50 54 24 29 42 
Dribble 42 15 
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